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This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of . 



. sheets, including this cover sheet. 
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been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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Inten^J^TappHcation No. 

PCT/RU99/00037 



I. Basis of the report 



I . This report has been drawn on the basis of {Replacement sheets which have been furnished to the receiving Office in response to an invitation 
under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments.)'. 

£^ the international application as originally filed. 

[ | the description, pages , as originally filed, 

pages , filed with the demand, 

pages , filed with the letter of 

pages , filed with the letter of 



| | the claims, 



Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



, as originally filed, 

, as amended under Article 19, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



| | the drawings, sheets/fig , 
sheets/fig 
sheets/fig 
sheets/fig 



, as originally filed, 
, filed with the demand, 



_ , filed with the letter of 
_ , filed with the letter of 



2. The amendments have resulted in the cancellation of: 

1 I the description, pages 

1 1 the claims, Nos. 



I I the drawings, sheets/fig 



3 I I This report has been established as if (some of) the amendments had not been made, since they have been considered 
I — I t0 g 0 beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (I A) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-90 



1-90 



1-90 



YES 
NO 
YES 
NO 

YES 
NO 



2. Citations and explanations 

Claims 1-6, 7, 8-12, 51-55, 56-66, 67-69, 76-80, 81-86 and 
87-90 meet the criteria of novelty and inventive step 
since the prior art does not disclose materials for 
coatings and wear-resistant coatings comprising fluorine- 
doped tungsten carbide. These materials exhibit increased 
hardness and a stabilized structure. 



Claims 13-30 meet the criteria of novelty and inventive 
step since the prior art does not disclose methods of 
obtaining fluorine-doped tungsten carbides according to 
which carbon-containing gas is activated by heating to a 
temperature of 500-580 DEG C before being fed into a 
reactor . 

Claims 31-50 and 70-75 meet the criteria of novelty and 
inventive step since the prior art does not disclose 
methods of applying coatings according to which a layer of 
material containing fluorine-doped tungsten carbide is 
applied. 
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(57) Abstract 

The present invention relates to new tungsten carbides which are doped with fluorine in an amount of up to 0.5 wt % and which 
can also be doped with fluorocarbon compositions. These tungsten carbides are produced according to a new CVD method in which 
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(54) Pe<|)epaT 



OniicaHbi HOBbie Kap6n3bi BOjibc|>paMa. .lenipOBaHHbie (£>TopoM b Ko.iiiMecTBe ,ao 
0,5 Bee. %, h bo3mo}Kho 4>Top\T.iepoiiHbiMH komiio3HIihhmii. Hx nojiyMetuie 
bo3mo>kho HOBbiM cnoco6oM xiiMHMecKoro ra3oc|)a3Horo ocaaeieHim, BK-nonaiomeH 
reKcat^Topiu Bo.ibcJ)paMa, Boaopoaa n yr.iepo^coziep;Kaiuero ra3a. 
OcooeHHOcTbio HOBoro cnoco6a XB-ineTcx npeziBapiiTe/ibHasr TepMiinecKafl 
aKTHBamiH ymepcuccuep;Kamero ra3a. 

Kap6nzioBOJib4)paMOBbie noKpbiTiiH HaHoorrcH Ha KOHCTpvKiinoHHbie >iaTepna.ibi 

M U3JXeJlllX H3 HHX. OhH HMdOT nOBblUieHHbie II3HOCOCTOilKOCTb, KOpp03110HHV10 
H XHMHHeCKVIO CTOHKOCTb. 




Koabi. Hcnojib3yeMbie nna ooo3HaMeHH5i crpaH-HJieHOB PCT Ha THTVJibHbix JincTax 6poLuiop. b KOTopbix n\6jiHKyK>TC5i Mexc/iyHapoaHbic 

3a?!BKH B COOTBeTCTBHH C PCT. 
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KAPBH^OBOJIb<DPAMOBbIE nOKPMTHH H CnOCOB HX 

H3rOTOBJIEHHH 

06jiaCTb TeXHHKH 

5 Id3o6peTeHHe othochtch k TexHOJiorHH HaHeceHRa KOMno3HiiHOHHbix 

nOBepXHOCTHtlX CHCTeM, o6jia ( aaiOIUHX BWCOKOii H3HOCO-, 3p03H0HH0- H 
XHMHMeCKOH CTOHKOCTblO. BoJiee TOHHO, H3o6peTeHHe OTHOCHTCH K TeXHOJIOTHH 

HaHecemiH noicpbiTHH, KOTophie BioiiOHaioT Kap6*mbi BOJib4>paMa, hx cMecH 
Me^cziy co6oii, c BOjn>4>paMOM hjih co cBo6oziHbiM yrjiepoAOM. 

10 Oco6oTBep/Ibie t 3p03H0HH0- H KOpp03HOHHOCTOHKHe IIOKpblTHH , B TOM MHCJie C 

wcno-ib30BaHHeM Kap6n/ioB BOJibcj>paMa, innpoKO Hcnojib3yioTCH jxjix 

H3rOTOBJieHKH pa3JIHHHbIX H3^e.lllfl H HHCTpVMeHTOB B COBpeMeHHOM 
MaiUHHOCTpOeHHH. TaKHe IIOKpblTHH o6jiaiiaiOT BWCOKOfi 3p03HOHHOH, 
XHMHMeCKOH H H3HOCOCTOHKOCTbK), H TaKHM o6pa30M CymeCTBeHHO nOBblUiaiOT 
15 CpOK CJIV;K6bI pa3-UIHHbIX II3.ae.lHfl MaiUHHOCTpOeHHH H HHCTpVMeHTOB , 

pa6oTaioiuiix b >Kec*nciix 3Kcn;ryaTanHOHHbix vcjiobhhx. 

YpOBeHb TeXHHKH 



20 B naTeHTe GB 2 179 678 A onHcaHa noBepxHocTHaa KOMno3HTHaa CHCTeMa c 

BblCOKOH H3HOCO-, H 3p03H0HH0H CTOHKOCTblO, COCTOHUiaH H3 CMeCH BOJIbCj>paMa 

jxar o6ecneHeHim njiacTHMHocra h Kap6naa BOJib(J>paMa W 2 C zuw o6ecneneHHfl 
TBep^ocni. 3th TBepubie noKpbmra H3 MejiK03epHHCTOH CMecH Kap6H£a 

BOJIb4)paMa C MeTajIJIHMeCKHM BOJlb(J)paMOM 6bIJIH nOJIVMeHbl MeTOAOM 

25 4 >H3HMecKoro ra3ocJ>a3Horo ocaxcaeHH£ (PVD), nyTeM pacnbuieHHH BOJibcfipaMa 
h yrjiepo^a, coflepacamnxcH b oraejibHbix MHiueaax. Ha nofljrcoKKax pa3JiHMHoro 
*rana BOiibcJ)paM h yrjiepoa KOH,aeHCHpyioTCH, o6pa3yn Ha3BaHHbie cnJiaBbi 
BOJibcJ>paMa c Kap6imoM BOJib<f)paMa. 

O^HaKo, CKopocTb CHHTe3a Kap6aaoB BOJn>4>paMa oneHb HH3Ka, BHyTpeHHHe 
30 HanpH2K€HHH b ocanKax pe3Ko B03pacTaiOT no Mepe pocra BOJibc^paM-yr/iepo.aHoro 

CJlOfl, HTO npHBOZlHT K OTCJiaHBaHHK) IIOKpblTHH . Ilo 3TOH npHHHHC IIOJiyHHTb 
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AOCTaTOMHO TOJicTbie noKpbiTHH PVD-MeTOflOM He yaaeTCH. KpoMe Toro, ueroji 
4>H3HMecKoro ra3oc|)a3Horo ocaacaeHira npHHUHnnajibHO He npHrcaeH fljra 
HaHeceHi-m noKpbiraH Ha H3,aejiHH cjioxchoh reoMeTpHH H3-3a HeB03MO>KHocTH 
oca:acaeHH* noKpbiraii Ha 3aTeHeHHbix no oTHOiueHHio k naaaiomeMy nynicy 
5 ynacTKax H3/ieJiHH. 

Ilpouecc XHMHMecKoro ra3o4)a3Horo ocaacaeHH* (CVD) HCKJiioHaeT 3th 
HeAocTancH. CVD-npouecc Mo^ceT 6bm> Hcnojib30BaH jinx HaHeceHH* a6pa3HBHO- 

, 3p03PIOHHO- H H3HOCOCTOHKHX, TBepflblX nOKpblTHH Ha nOflJIOXCKaX H H3^eJIH^X 

cjio^choh reoMeTpHH. 

10 B thiihmhom CVD npouecce HaHeceHHH K0Mno3HTHbix noKpbiTHii noaJioacica 
HarpeBaeTCH b peaKUHOHHoii KaMepe h 3aTeM npejiBapHTeJibHO cMeiuaHHbie 
ra3oo6pa3Hbie peareHTbi bboaatc* b stv KaMepy. H3MeHeHHeM cocTaBa 
peaKHHOHHOH cMecH h napaMeTpoB npouecca (TeMnepaTypa noAJioacKH, cocTaB 
peaKunoHHOH CMecH, cKopocTb noTOKa, o6mee ziaBJieHHe b peaioiHOHHOH CMecH, 

15 TennepaTvpa floaaBaeMbix ra30B w t.j.) Moryr 6bra> nojiyneHbi ..paa.raHHbie 

nOKpblTOH. 

^^^^^Xpe5^^^5'MCToSo^^c5f5K5!e^ 

no3BO/ifleT 4>opMnpoBaTb Kap6nnbi BOJibcJ)paMa BbicoKoro KanecTBa npH HH3KOH 
TeMnepaType. JXjisi 3Toro b CVD npouecce Hcnojn>3yiOT TepMHHecicoe pa3Jio>KeHHe 
20 cm ecu reicca^TopHiia BOJibcJ)paMa, Bonopcma h yrjiepoflcoaepaEcamero ra3a. 

B KanecTBe ymepo/ico^ep^camHX ra30B Hcnojib30Bajincb pa3JiHHHbie peareHTbi, 
HanpHMep, /u*MeTH-i3c})Hp, aMHHM, nponHJieH h t.zi., c noMoiixbio KOTopbix mohcho 

CHHTe3HpOBaTb Kap6HJ3 BOJIb(|)paMa OflHOrO HJIH ZIBVX COCTaBOB. 

HanpHMep, npH noMomn TepMHMecKoro pa3Ji03KeHHH AHMeTHJi3(J)Mpa (DME) 
25 [EII 0 328 084 BI] nojiyneHbi cMecu W+W 3 C; W+W 2 C+W 3 C; W+W 2 C b B*me 

ABVXCJlOHHblX nOKpblTHH. BoJIbC^paMOBblH BHyTpeHHHH CJIOH nOKpblTHH IIOJiyHeH 

H3 ra30BOH CMecH WF 6 (0,3 ji/mhh), 1\ (3 ji/mhh), At (4,0 ji/mhh) npn 
460°C. BHeuiHHH cjioh h3 cMecu Bojibc|)paMa c W 3 C nojiyneH H3 CMecH WF 6 (0,3 
ji/mhh), H 2 (3 ji/mhh) h DME (0,4 ji/mhh) npH 460°C h o6meM aaBJieHHH 
30 40 Top. BHeuiHee noKpbirae W+W 2 C+W 3 C nojiyneHO H3 CMecH WF^ (0,3 
ji/mhh), H 2 (3 ji/mhh) h DME (0,55 ji/mhh) npn 460°C h o6meM jaaBJieHHH 
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40 Top. BHeumee noKpbirae W+W 2 C nojiyneHo H3 CMecH WF 6 (0,3 n/ mhh), H 2 
(3 ji/mhh), At (4,5 ji/mhh) h DME (0,85 ji/mhh) npn 460<>C h o6iueM 
ZiaBJieHHH 40 Top. 

no naTeHTy JP 9113527 A 19910204 H3 ra30o6pa3Hoii CMecH WF 6 , H 2 h smhhob 
5 c aTOMHbiM cooTHOiueHHeM C k N paBHMM 1-20 h H k W paBHMM 1-15 npn 400- 
900°C nojiyneH WC. IIpHBeaeHO noiiyneHHe WC H3 CMecH WF 6 :TpHMeraJiaMHH: 
H,=l:2:3 (aTOMHoe cooTHomeHHe C/W=6,0, H/W=6,0), cKopocnb noTOKa 120 
cm 3 / mhh npn 800°C, aTMOccJ)epHOM o6meM ziaBJieHHH, b TeneHne 30 mhh b BHae 

CJIOfl TOJIIHHHOH 70 MHKpOH. 

10 no naTeHTy JP 8857301 A 19880310 hs ra3oo6pa3Hoii CMecH WF 6 , H h 
apoMaraMecKoro yrjieBOZlopo^a c aTOMHbiM cooTHomeHHeM C/W paBHOM 2-10 h 
H/C 6ojiee 3 npw TeMnepaType 250-500oC nojiyMeHo noRpwrae H3 W 3 C Ha 
noAiioHcice H3 ajiioMHHua. 

Cor.iacno naTeHTy JP 84280063 A 19841228 H3 ra3oo6pa3Hoik CMecH WF 6 , C 3 H 6 
15 h H 2 c imepTHbiM ra30M na rpacjMiTOBGH nozuioacKe noJiyneHa noicpbrrae H3 W_C 
npeHMymecTBeHHbiii peacHM: CMecb WF 6 :H 2 =1:3-1:15 c ao6aBKOH C 3 H 6 b 
peaKUHOHHOH CMecH c MO-ibHbiM cooTHOiueroieM 0,01-0,3; TeMnepaTypa noiiJioacKH 
350-600oC. 

IIo naTeHTy JP 84204563 A 19840929 H3 ra3oo6pa3Hoii cmcch WF 6 , 1^ 
20 (Mo;ibHoe cooTHoiueHHe WF 6 :H 2 =1:3-1:15) h UHKJionponaHa c MOJibHbiM 
cooTHOiuenneM b cmcch 0,01-0,3 npn TeMnepaType noajioaooi 350-600°C 
noJiyneHo noKpbiTHe H3 W 2 C. B npHMepe npHBeaeHO nojiyneHHe noKpbiTHH H3 
W 2 C Ha Me^Hoii noflJio;KKe H3 CMecH WF fi : 40, H^: 320, Ar: 40, C^Hy: 10 
cm 3 /mhh npH 500°C co CKopocrbio pocra 3,3 MHKpoHa/ mhh. 
25 B Ell A 0 305 917 onncaHbi oco6oTBepitf>ie, MeJiK03epHHCTbie, HecTOJi6naTbie, 
cjiowcTbie BOJibcjjpaM-yrjiepoflHbie cnJiaBbi, KOTopbie nojiyneHbi xhmhhcckhm 
ocaacaeHHeM H3 ra30B0ii (J)a3bi. OnncaHHbie cnjiaBbi co,aep»caT Kap6H^Hbie 4>a3bi, 
cocTOHmne hx W 2 C hjih W 3 C, hjih H3 hx CMecH Meac/jy co6oii. IIOKa3aHO, HTO 
an* BOJib4)paM-yrjiepoiiHbie cimaBbi, HaHeceHHbie Ha HeKOTopbie ranbi nozuio^Keic 
30 coflepacaT ceTKy oneHb tohkhx MHKpoTpeiUHH no BceMy ocaAKy. IIoKpbiTHH H3 

3THX CnJiaBOB o6jiaaaK)T HeaOCTaTOHHbIM COnpOTHBJieHHeM K 3p03HH H H3HOCy. 
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B EII 0 411 646 AI onncaHO MHorocaoftHoe noKpbirae, co/iepacaiiiee 
nocjieaoBaTejibHo nepeayiomHecH cjioh BOJib(J>paMa h cmcch BOJib(|>paMa c 
Kap6iwaMH BOjn>4>paMa b BH/ie W 2 C, W 3 C hjih hx CMecH. IloKa3aHo, mto Taxoe 
noKpbiroe noBbiuiaeT a6pa3HBHyio h apo3HOHHyio croHKOcTb MaTepnajia. O^HaKO 
5 H3BecTHO, hto MaKCHMajibHbifl KOMno3HUHOHHbiH 3(|)4>eKT Ha6jiKxaaeTCH JXJW CJIOeB 
c pe3Koii rpaHHueii Me^dy hhmh. 3toi*o ecTecTBeHHO He Ha6jiioziaeTCH npn 
conpHHceHHH cJioes BOjn>4>paMa h cmcch BOJibcJ)paMa c Kap6nAOM BOJib4)paMa, hto 
xapaKTepHO juix 3Toro naTeirra. 



10 CyiUHOCTb H306peTeHH5I 



KaK cjiejxyer H3 npeacTaBJieHHbix Bbime naTeHTOB jxjix nojiyneHHH pa3JiHHHbix 
bhjiob Kap6HZioB BOJib€|)paMa Hcnojib3yiOTC5i pa3JinHHbie peareHTbi h pa3JiHHHbie 

TeXHOJIOrHH. B CBH3H C 3THM OCHOBHOH 3a£aHeH, peUiaeMOH HaCTOHIUHM 

15 H3o6peremieii^B-iiiJiocj> co3aaHne vHHBepcajibHOH xexHQJioniii, no3Bo.i^iomefl 
nojivnaTb KaK Bee H3BecrHbie Kap6iiabi, TaK h hx CMecH, h 6<xnee Toro, HOBbie 

kS^ohSbi^^^^^^^^^^^^^^MHBHBHH 

KpoMe Toro, npoziojixcaeT ocTaBa*n>ca aKryajibHoii h 3aaana noBbiiueHHH 

TBep/IOCTH nOKpblTHH W-C, IIOCKOJIbKy HMeHHO C TBepAOCTblO CBH3aHbI TaKHe 

20 noTpe6nTeJibCKHe xapaKTepHCTHKH KaK npoHHocTb h H3HococToihcocrb noKpbrrafl. 
PeiueHHe sthx h ztpyrnx 3azxan o6ecneMHBaeTCH HacTOHiUHM H3o6peTeHHeM 
6.iaroaapH co3aaHHio HOBoro cnoco6a nojiyMeHHH Kap6nnoB BOJibc})paMa h hx 
cMecefi, ochobhoh oco6eHHocTbK> KOToporo aBJixeTcn npe^BapHTeJibHan 
TepMHMecKaa aKTHBaiiHa yrjieBOflopoaoB, Hcnojib3yeMbix b CVD npouecce. 

25 Chhtc3 W-C cjioa onpe/ieJieHHoro cocraBa 3£ibhcht ot TeMnepaTypw aKTHBaiiHH, 
KOTopan sapbHpyeTCH ot 500-850°C, o6mero naBJieHHfl b pearcrope (ot 2 jxo 150 
Klla) h napunajibHoro jaBJieHua yrJieBo/xopo^Horo peareHTa. 
Ilpe^BapHTejibHaH aKTHBauHfl yivieBO,aopozxoB npHBOiurr k 4>opMHpoBaHHio b 
ra30Boii 4>a3e hco6xoahmoh KomieHTpauHH yrjieBOAopo/Uibix pa^HKajioB h hx 

30 accounauHH co cJyropoM b niHpoKOM OTana30He. C noMomtio npe/uioxceHHoro 
cnoco6a yjxaercsi jieraposaTb Kap6nflbi vi/vum hx cmcch cJyropoM h <|>Top- 
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yrJiepoflHWMH komiioshuhhmh. cDrop, kuk H aH6oJiee xHMHnecKH aKTOBHWH 
ajieMeHT, BHeapaacb b peiueTKy Kap6Haa, ycHJiHBaeT MeacaTOMHyio csasb. 
YcH^eHHe Meaca-roMHoii cbhsh b Kap6nfle h npHBOflHT k noBbmiemiio TBepaocTH. 
3tot npouecc noflo6e H o6pa30BaHHK> oKCHKap6nflHbix <pa 3 , BMecro hhcto 
5 K ap6HaHbix crpyKTyp. C apyroii cropoHbi, (prop cTa6njiH3H P yeT cxpyKtypy 
HiraKOTCMnepaiypHMX <pa 3 - cy6Kap6HAOB BOJib<ppa M a, 6jiaroflapa bmcokoh 
3HeprHH CBH3H (pTop-yrvnepoa. 

Hapaay c ajieMenrapHbiM cpropoM b coctub K ap6Haa BOJibcppaMa MoryT 6brn> 
BBeaeHW h cpropymeponHbie komhoshuhh c coflepacamieM yrjiepoaa jxo 15 Bec.% 
10 h (pTopa ao 0,5 Bec.%. 3th ao6aBKH BbinojmaiOT asoHKyio pojib: so-nepsbix, ohh 
noBbimaioT TBepaocTb K ap6HaoB BOJibcppaMa h, bo-btopwx, craeHJinsHpyiOT 
crpyKxypy cy6Ka P 6iUOB BOJibcppaMa. TaKHM o6pa 3 OM, npn noMomn BBeaeHHH 
(propa H cpxopyrjiepoflHbix fl o6aBOK yflaJiocb nojiyMHTb K ap6Hflbi BOJibcppaMa, 
TMCHe KaK MOHOKap6Hfl WC, nojiyKa P 6*w W 2 C, cy6Kap6*Ubi W 3 C h W l2 C. 

15 C HCnOJlbSOBOHHeM HOBblX Kap6l«Q.B BOJIbCfepOMa MO>KeT 6bITb H3rOTOB.ieHO 

jBYcioviHoe noKpbmie, BHyrpeHHHH cjioii KOToporo (HanocHMbrii Ha nofljioacicy - 
KOHCTpyKTHBHWH MaTepnaji H.1H Hsaejine H3 Hero) BbinoJiHeH H3 BOJibcppaMa, a 
HapyacHbifi cioA coaepacuT K ap6aa BOJibtppaMa, jierapoBaHHMH <pTopoM h, 

B03MOJKHO, CpTOpyr.iepOflHWMH K0MII03HUHHMH HJIH CMeCH TaKHX Kap6HflOB 

20 Meacay co6oh, a Taicace c Bo.ib(ppaMOM h co cBo6oaHWM yrjiepoaoM. 

KoHCTpVKUJIOHHMH MUTepHaJI C HaHeceHHWM KOMn03HUHOHHWM nOKpblTHeM HMeeT 

BHyTpeHHHii cjioh BOJibcppaMa tojiuihhoh 0,5-300 mkm, a HapyaoibiH cjioii HMeeT 
TOJiuiHHy 0,5-300 mkm npH cooTHomeHHH tojhuhh BHyTpeHHero h HapyjKHoro 
cjioeB ot 1:1 no 1:600. 

25 

Kap6nflbi BOJib<ppaMa corjiacHo HacTonmeMy H3o6peTeHino ocaxmaioT b 
xnMHMecKOM peaKTope Ha noa;io>KKy h 3 ra30BOH cpa3bi, BKJiiOHaiomeH 
reKca(pTopiu BOJibcppaMa, Boaopoa, yrjiepcacoaepHcaiuHH ra3, HanpHMep, nponaH 
h, Heo6H 3 aTeJibHO, HHepTHbiii ra3, HanpHMep, aproH. yrJiepoflcoaepacaiuHH ra 3 
30 nepea bboaom b peaKTop TepMHMecKH aKTHBHpyioT nyTeM HarpeBa no 500-850oC, 
npouecc B&ayT npH aaBJieHHH b peaicrope ot 2 no 150 iclla, no/woacicy HarpeBaioT 
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ao TeMnepa-rypw 400-900»C. CooTHOiueHHe yrjiepo/jcoflepacaiuero rasa k 
Boaopoay BapbHpyeTca ot 0,2 jio 1,7, reiccacpTopH/ja BOJibcppaMa k Boaopo/xy ot 
0,02 no 0,12. 

napaMerpw npouecca b yKasaHHbix npeaejiax onpeaejiaiOTca b saBHCHMOCTH ot 
5 Toro, KaKOH Kap6H/j hjih CMecb K ap6aaoB Meamy coooii, hjih c BOJibcppaMOM, hjih 
c yrJiepoaoM, Heo6xo/iHM0 nojiyHHTb. Tan, aJia noJiyieHHfl MOHOKap6naa 
BOJibcppaMa WC npeaBapnTejibnyio TepMoaKTHBawuo yrJiepozxcoAepacamero rasa 
npoBoajrr npn reMnepaxype 750-850oC, cooTHOiueHHe nponaHa k BOflopoay 
ycTaHaBJiHBaioT b HHTepsajie 1,00-1,50, reiccacpTopaaa BOJibcppaMa k Boaopoay - 
10 0,08-0,10. 

R.w nojiyneHHH oflHotpasHoro noJiyKap6Mfla BOJibcppaMa W 2 C yicasaHHbie 
sHaneHH^ cooTBercTBeHHO paBH*K>TC*: 600-750oC, 0,75-0,90 h 0,06-0,08; aa* 
noJiyMeHHH cy6Kap6HAa BOJibcppaMa W 3 C: 560-720o C , 0,60-0,65 h 0,050-0,055. 
Cnoco6oM corJiacHO HacToameMy H3o6peTeHHio 6hji noJiyneH h HeHSBecTHbifi 
15 • paHee-c^duapeua BOJibcppaMa W,,C c MaKcrouLTbHoft TBepjocxbio no oTHOiueHHio 
k H3BecTHbiM Kap6iiaaM, jioxoflHmeii *o 3500 kT/mm 2 .' fljw ero nojiyMemw 

jHC^ 

nponaHa k Boaopofly ycTaHaBJiHBanocb b HHTepBaJie 0,35-0,40, reKcacpxopHaa 
BOJibcppaMa k BOflopoay ot 0,040 no 0,045. 
20 AaHHWH cnoco6 no3BOJiaeT nojiyiaTb h CMeoi Kap6HaoB BOJibcppaMa, a TaK*e 

CMeCM Kap6HZlOB CO CB06oflHbIMH BOJIbCppaMOM h yrjiepo/joM. 3HaneHHH 

VKaaaHHbix napaMeTpoB hjih sthx cnynaeB npHBeaeHbi b Ta6jnme 1. 
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Ta6jiHua 1 





N 

n/n 


CocTaB 


TeMnepaTypa 
aKTHBauHH nponaHa 
°C 


CooTHOiueHHe 
nponaHa k 

BOflOpOflV 


CooTHOiueHHe 
reKcacpTopHaa 
BOJib<ppaMa K 
BOflopoay 


5 


1. 
2. 
3. 
4. 


WC+W,C 

W : C+W 3 C 

W 2 C+W, 2 C 

w 3 c+w )2 c 


670-790 
580-730 
570-700 
550-680 


0,90-1,00 
0,70-0,75 
0,60-0,65 
0,40-0,60 


0,07 - 0,09 
0,055-0,060 
0,045-0,060 
0,045-0,050 




5. 


W,C+W 3 C 
+W :2 C 


570-710 


0,65-0,70 


0,045-0,060 


in 


6. 
7. 
8. 
9. 


wc+w 

W 2 C+W 
W 3 C+W 

w 12 c+w 


600-720 
600-720 
560-700 
500-680 


0,70-0,90 
0,70-0,90 
0,60-0,65 
0,20-0,35 


0,08-0,09 
0,08 - 0,09 
0,055-0,070 
0,045-0,070 




10. 


w 3 c+w 12 c 


500-680 


0,35-0,60 


0,05-0,07 


15 


11. 


+w 

wc+c 


750-850 


1.50-1.70 


| 0,10-0,12 



KaK y:Ke yicasaHo Bbiuie, sa cner npeasapHTejibHoii xepMHHecKOH aKTHBairan 
ncxoaHoro yrjiepoflcoaepacamero peareHxa ocymecxBJiaeTCH peryjrapoBaHHe 
coaepacami* aKTHBHbix yrjie B oflopo;mbix paaHKajioB b mnpoKHX npeaejiax. 3to 

20 nosBOJifler cpopMHpoBaxb K ap6HjHbie cpasw h hx cmcch c coflepacamieM 
cBo6oaHoro yrjiepoaa no 15 Bec.%. TepMHHecicyio aKTHBamno 
yrjiepoaco/iepjKamero peareffra npoBOfljrr bo cpTopoBOflopoflHoii aTMOCCpepe, hto 
cnoco6cTByeT aonojiHHTejibHOMy o6pa30BaHHio tpTopyrjiepoflHbix paflHKajiOB. 
PaflHKajiw o6ohx bhoob yMacTByiOT B JierapoBaHHH Kap6nflHbix <pa3 h hx cMeceft 

25 cpTOpOM h yiviepoAOM, hto cnoco6cTByeT noBbiuieHHK) hx npoHHOcTHbix H 

TpH6oTeXHHHeCKHX CBOHCTB. 

npn pocTe noKpbiTHii H3 oflHO(pa3Hbix Kap6HflOB BOjib<ppaMa BHyrpeHHHe 
Hanpn;KeHH5i b hhx HapacTaroT MezuieHHo h BbicoKaa H3HococToiiKOCTb arax 
noKpbiTHH Ha6jno/iaeTca npH aocTaTOMHO 6ojn>inoH TOJimHHe (no 300 mkm). Hx 

30 XHMHHeCKaH CTOHKOCTb H BblCOKaa TBepAOCTb 06yC^0BJieHa CHJIbHOH Me*aTOMHOH 

cB*3bK> aTOMOB b peiueTKe Kap6HflOB h oTcy-rcTBHeM cBo6oflHoro BOJibcppaMa. 
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Una peajiHsaiiHH MHKponjiacraMecKoro atpcpeicra b noKpbiraax HcncwibayiOTca 

CMeCH Kap6HflOB MeJKfly C060H, HX CMeCH C BOJIbCppaMOM hjih CB o6oflHbiM 

yr-iepoaoM, HecKOJibKO Tepaa npn 3 tom xHMHHecicyio hjih 3JieKT P oxHMHHecKyio 

CTOHKOCTb. Heo6xOflHMO OTMeTHTb, HTO IIOKpblTHa H3 Kap6HZIOB BOJIb^paMa CO 

5 cbo6(MIHMM yr.iepoflOM, KpoMe peaJinsaiiHH OTMeMeHHoro MHKpomiacTHHecKoro 
sajxpeicra, HMeiOT noHHaceHHbiH K03<p<pHUneHT TpeHHa. IIocJieAHee HpesBbmaHHO 
sajKHO npH Hcnojib30BaHHH cMecen K ap6HflOB co c B o6o/mbiM yrjiepoaoM b 
KaMecrse hshococtohkhx, T pH6oTexHHMecKHX noKpbiTHii b y 3 Jiax TpeHHa. 
Ha ocHOBe Hacroaiuero H3o6peTeHHa h c HcnojibSOBaHHeM yicasaHHoro HOBoro 

1 0 cnoco6a naHecemia noKpwndi Moryr 6biTb nojwneHbi h MHorocJioHHwe noKpbrma 
c nepeaoBaHHeM cjioes BOJibcppaMa h cjioeB, coaepjKamHX Kap6 H abi BOJibcppaMa, 
jierHpoBaHHbie (JrropoM h, bosmojkho, cpropyrJiepojJHbiMH KOMnoanuwMH, b tom 
HHCJie b cMecH Meawy co6oh, c sojib^paMOM hjih yrjiepoaoM. Tojhhhhw 
oT^e-ibHbix MepeayrowHxea cjioeB HaxoaaTca b cooraouieHHH ot 1:1 flo 1:5. 

15 Ofi-teSKTOM. -JiaCIOflUierO H306peTeHHJI HBJiaeTCa H CaM KOHCTpVKIIHOHHblH 

Mvreptia.1, hmooiuhh jjBvcjioiiHoe hjih MHorocjioHHoe noKpbirae, BbmojmeHHoe 



IlpHMepbi ocymecTBJieHHH H3o6peTeHHa 

20 

XoTfl He HCKJIKJMaeTCH B03MO>KHOCTb HCnOJlb30BaHHa CaMHX Kap6HflOB 

BOJibcppaMa, noJiyMaeMbix b cootbctctbhh c HacToaiHHM H3o6peTeHHeM, b 
KanecTBe KOHCTpyKUHOHHoro MaTepnajia, oflHaKO npenMymecTBeHHWM cjiynaeM 
wx Hcnojib3o B aHHa aBJiaerca HaHeceHHe hx Ha KOHCTpyiciiHOHHbie MaTepnaJiw h 

25 H3AeJIHH H3 HHX B KaMeCTBe H3HOCOCTOHKHX noKpbiTHii. IloaTOMy, 

npeacTaBJieHHbie HHace npHMepw HJiJHOCTpupyiOT H3o6peTeHHe hmchho Ha 
cJiyMaax oca^aeHHa Kap6uaoB Ha no/jJio»ocH b KaHecTBe hx noKpbiTHH. OziHaKO 
3TH cjiynaH He orpaHHHHBaiOT o6i>eMa H3o6peTeHHa TOJibKO hmh, nocKOJibicy 
bo3MO)kho nojiyneHHe naTeHTyeMbiM cnoco6oM h ApyrHX KOM6HHaiiHH Kap6HAOB 
30 BOJib(ppaMa Meac/iy co6oii h/hjih c BOjn>4>paMOM h/hjih c yrjiepo/iOM. 
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npeflcraBJieHHMe npimepw KacaiOTca nojryHeHHH cjioacHbix hokpmthh, Koraa 
cjioii noKpbiTHH , coflepacamHH tot hjih hhoh K ap6HA BojibcppaMa hjih cMecn 
K ap6HflOB Meacay co6oii, c BOJibcppaMOM, yrjiepoflOM ocaacaaexeH Ha cjiofl 
B ojib<ppaMa, ocajKaeHHbiii ao stofo Ha noflJioacKy. n P HMe P bi oxBa-rbiBaioT cjrynaH 
5 sBycjioftHbix noKpbiTHii (BHyrpeHHHH cjioh BOJib<ppaMa h BHeuiHHH, coaepacaiUHH 
K ap6Hfl(M) BOJibcppaMa) h MHorocjioiiHbix noKpbiTHH, c nepejOBaHHeM CJioeB 
BOJib<ppaMa h CJioeB, co/iepacaiuHX Kap6na(w) BOJib<ppaMa. 

KoHCTpyKKHOHHMft MaTepHaJl, Ha KOTOpblii HaHOCHT KOMI103HTHOe nOKpblTHe (hjih 

ero BHeuiHHH no OTHomeHHio k noRpbiraio cjioh, b cjiynae 6HMenuwa) conepxHT 
10 ocHOBy H3 pasjiHHHbix coptob Tsepaoro cnjiasa, KepaMHK, xaKHX KaK K ap6HA 
icpeMHHa, HwrpHfl KpeMHH*. okchu aJHOMHHHS , UHpKOHHH, yrJiepo/i-yrJiepoaHbie 
KOMnoaHUHOHHbie MaTepnaJibi h t.a., paaa acejiesocoaepacamax ciwaBOB, TaKHX 
K a K acejieso, yrjiepoflHcrbie ctmh, HepacaBeromne cTajiH, HHcrpyMeirrajibHbie h 
6bicT P opeacymHe CTajiH, nyryHbi hjih HHbie MaTepnaJibi, Bbi6pa H Hbie H3 paaa: 
15 Meab. cepe6po, so.ioto, Ko6a.Tb T> . hhkc jii> , po/mit, peHHii . n.iaTHna, hphjhh, 
KpeMHiiH, Tama-i, hho6hh, BaHaaHH, BOJibcppaM, MOJiH6aeH, yrjiepoa, asoT, 6op, 
iix cn-iaBbi, coeAHHeHHH h CMecH, a TaKace THTaHOBbie cnjiaBbi. 
npejnoMTHTejibHo, hto6w KOHcrpyKUHOHHbra MaTepnaji hjih ero BHeuiHHH cjioh 
no OTHomeHHio k noKpbrraio coctohji H3 cnJiaBOB c coflepacamieM HHKejiH Bbinie 
20 25 zt.%, HanpHMep, HHBap , HHXpoM, MOHejib h apyrae. 

B cjiynae ocaacaemia Ha xHMHiecKH aKTHBHbie MaTepnaJibi TaKHe KaK: acejie30, 
yrJiepoflHCTbie cTajiH, HepacaBeioiUHe CTaJiH, HHCTpyMeHTajibHbie h 
6wcTpopeacymHe CTajiH, nyryHbi, THTaHOBbie cnjiaBbi, nrraHoco/iepacaniHe 
TBep/ibie cnjiaBbi, npeanoMTHTeJibHO HaHocHTb Ha hhx npoMeacyTOMHbie 
25 noKpbiTHH, coflepacamne MaTepuajiw xhmhhcckh cTOHKHe bo 4>tophctom 
BOflopoae, Bbi6paHHbie H3 paaa: Meflb, cepe6po, 30jioto, Ko6ajibT, HHKejib, 
poflHH, peHHii, njianiHa, HpHzmii, TaHTaji, MOJiH6/ieH, hho6hh, BaHaflHii, 6op 
rr/TeM ajieKTpoxHMHMecKoro hjih xHMHHecKoro ocaameHHH H3 bo/thmx pacTBopoB, 
3^eKTpojiH3a pacnjiaBOB, xHMHiecKoro hjih cpH3HHecKoro ra3ocpa3Horo 
30 ocaacaeHHH, HanpHMep nyTeM MarHeTpoHHoro pacnwjieHHH, h hhwmh MeTcaaMH 
no nojiyneHHii tojiuxkhm npoMeacyTOMHbix CJioeB ot 0,5 ao 20 mkm. 
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npoMeacyTOHHbie noKpbiTHH noJiyMemibie yKasamibiMH Bbmie MeTO/iaMH 

H eo6xoaHMO noflBeprayTb TepMHMecKOH o6pa6o TK e npn TeMnepaType 400-900oC 

b TeneHHe 0,5 - 1 Mac b TOKe Bo^opofla hjih HHepTHoro ra3a. 

B cjiynae ocaacaeHH* Ha MaTepHaJibi xhmhmcckh ctohkhc bo (pTopncTOM 
5 BO/iopofle, TaKHe KaK Meat, cepe6po, sojioto, Ko6aJibT, HHKeJib, poflHH, peHHH, 
niiaTHHa, Hpn3HH, TaHTaji, MOJiH6fleH, BOJib<ppaM, hho6hh, rpa<pHT, Kap6naw h 
KepaMHKH npoMeacyTOHHbie noKpbrnw He HaHocaT. PasjiHMHbie jxerajm cjiojkhoh 
cpopMbi, BbinoJiHeHHbie H3 MaTepnajia npeiuiaraeMbix KOMno3HTHbix noKpbiTHii, 
npoHSBOZurrca nyreM ocaacaeHHH hx H a Meab, cepe6po, sojioto, Ko6ajibT, HHKeJib, 
10 poAHii, pemm, njiaTHHa, h P juhh, xaHTaji, MOJin6/ieH, BOJibcppaw, hho6hh, 
rpa<piiT c nocJieayioiUHM yaaJieHHeM noflJiojKeK nyTeM XHMHMecKoro, 
ajieKTpoxHMHMecKoro TpaBJieroiH hjih hhhmh MeroaaMH. 

06e3>KHpeHHbie h oHHiueHHbie ot nocTopoHHHX npHMecen noflJioJKKH 
yK-iazibiBaiOTCJi bo BHVTpb XHMHMecKoro npHMOTOHHoro peaKTopa, cHa6»eHHoro 
15 3.ieKTpii-HecKJiM..HarpeBaTejieM. XiiMHHecKiiii peaKTop BaKyvMiipyeTCji npn 
noMomn <pop B aKyyMHoro Hacoca c asoTHoii BbiMopa^HBaromeii jioByuncoH ro 

-apKOH. 

Ilocjie 3Toro peaKTop c aeTajiaMH HarpeBaeTca ao Tpe6yeMoii TeMnepaTypw h 
BbiaepjKHBaeTC* npn stoh TeMnepaType 0,5-1 Mac. 3a T eM ycraHaBJiHBaeTca 
20 Heo6xoanMbiH pacxoa Boaopo/ja h Tpe6yeMoe o6mee aaBJieHHe b peaKTope. 3aTeM 
ycTaHaBJiHBaeTca Heo6xoflHMWH pacxoa reiccacpTopH/ia BOJibcppaMa, HarpeToro 
npeaBapHTCibHO ao 30°C. Ilocjie BbiaepacHBaHHH aeTaJieft b 3aaaHHbix ycjioBHHX 
b TeneHHe Heo6xoaHMoro fl.ia HaHeceHna BHyTpeHHero BOJibtppaMOBoro cjioa 
ycTaHaBJiHBaiOT Tpe6yeMoe o6mee aaBJieHne h b peaKUHOHHyio CMect ao6aBJisuoT 
25 onpeaeJieHHbrii pacxoa yrjiepoflcoaepacamero rasa, HanpHMep nponaHa, 
npeflBapHTeJibHO HarpeToro ao Heo6xoaHMOH TeMnepaiypbi. Ilpn noBTOpeHHH 
onepaunH nojiynaiOT MHorocJioiiHoe KOMno3HUHOHHoe noKpbrrae. 3aTeM 
npeKpamaiOT noaany rasa h BbiaepJKHBaiOT noaJioaucH b TeneHHe 0,5-1 Mac npH 
HeH3MeHHOH TeMnepaType. Ilocjie stoh BbiaepJKKH TeMnepaiypa peaKTopa 
30 cHH/KaeTca ao KOMHaTHoii npn HenpepbiBHoii noaaMe Boaopoaa hjih aproHa. 
3aTeM noflana Boaopoaa hjih aproHa npeicpamaeTca, peaKTop BaKyyMHpyerca ao 
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MaKCHMajibHoro paapeaceHHH h b peaKTop nycKae-rc* Bosayx. noaie wo 
noflJioacKH c komhoshthmm noicpbrraeM H3BJieKaioTCJi H3 peaKTopa. KoHKpeTHbie 
npHMepw onncaHHoro Bbiuie cnoco6a Ha H eceHHH KOMnosHTHoro noicpbiTHa 
onncaHbi HHace. IIpH stom HcnwTaHHa Ha TBepaocTb h onpeacneHne cpasoBoro 
5 cocTaBa noKpbnuH ocymecTBJWJiHCb cneayiowHM o6pa30M. 

HcnbiTaHiw Ha TBepaocTb 

OnpeaeJieHHe TBepaocTH noKpbiTHH npoBOflHJiH Ha npH6ope IIMT-3. 06pa3uw 

10 H3 CTOJieft H TBepflblX CHJiaBOB C HaHeceHHbIM KOMIIOSHTHMM IIOKpblTHeM 

paspesajiH nonepeK h iujih^objuih nonepeiHbm cpea CHanajia a6pa3HBHbiMH 
iiiKypKaMH, sareM nodosa™ ajiMaaHoft nacToii flo MaKCHMajibHO imiukoh 
noBepxHOCTH. MHKpoTBepaocTb noKpbrrHii oupeaejisusx nyTeM BflaBJiHBaHH* 
ajiwasHOH ni-ipaMH^KH na n P H6ope IIMT-3 b cepeflHHy no To.mwHe BHeumero 

15 hjim BHyTpeHHero c.ioh KOMnosHTHoro noKjJwnw Ha nonepeHHOM 
oTno.rapoBaHHOM cpese o6pa3iia. JaHHbie ycpeaHH-racb no 7-10 HSMepemiaM. no 
peay.ibTaTaM HcanefloBaHH* y CTaHOB JieHO , hto MHKpoTBepaocTb BHyTpeHHero 
so^b(ppaMOBoro c/ioa cocTaBJweT 350-600 kIVmm 2 , MHicpoTBepflocTb 
MOHOKap6aaa BOJib<ppa M a (WC) cocTaBJiaeT 1900 K r/MM 2 , nojry K ap6Hfla 

20 BO.ibcppaMa (W 2 C) - 3000 kT/mm 2 , cy6 K ap6Hfla W 3 C - 3100 kT/mm 2 . 
Cy6Kap6im BOJibO>paMa (W 12 C) o6.naiiaeT MaKc«MMbnoii MHKpoTBepaocTbio 
paBHOH 3500 kT/mm 2 . CMecH Kap6naoB BOJibcppaMa Meacay co6oii o6jiaaaioT 

npOMe>KyTOHHbIMH 3HaMeHHHMH TBepAOCTH. 

MHorocJioHHbie noKpbiTHH xapaKTepH30Bajincb cpeaHHM 3HaneHneM TBepaocTH. 
25 B 3tom ciyMae Harpy3Ky ajiMa3HOH nHpaMimKH nofl6npajiH TaKHM o6pa30M, 
hto6w oTnenaTOK 3axBaTbiBaji He MeHee 4-x cjioeB MHorocjioiiHoro noKpbiraa. 
H3MepeHHH TBepaocra noBTopHJiH Taicace 7-10 pa3. 

Onpeje-ieHHe <pa30Boro cocraBa KOMno3HTHoro noKpbroifl 

30 
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OaaoBbiii cocraB oco/ikob onpeaejuuin peHTreHorpa^HMecKHM h 
b jieKT P oHHorpa4>HHecKHM MeTOAaMH . PemreHOCTpy KTy pHbie HCCJieaoBaHH* 
npoBOOTJffl Ha ^paKTOMexpe £POH-3 c Hcnojib30BaHneM MeziHoro H3JiyHeHHH 
Ha n.TOCKHX o6pa3uax pasMepoM 10x10 mm. KaHecrBeHHbiH ^aaoBbiii aHajiH3 4>as 
5 W, WC, W,C, W 3 C, W l2 C, C npoBO/tfiJiH MemaoM HiieHra4>HKauHH jihhhh 
oTpaaceHH* no saHHMM ASTM. HccjieflOBaraie $a30Boro cocTaBa KOMnosHUHH 
K ap6MAOB BOJib^paMa co cBo6o£HbiM yrJiepoaoM aonoJirorrejibHo npoBOAHJiH c 
noMoiubio Mexoaa npocBeHHBaiomeft 3JieKT P oHHOH MHKpocKonnn . KpoMe xoro, 
onpeaejieHHe 4>a 3 oBoro cocraBa aonoJiH*jiH xmhhmcckhm aHajiHSOM Ha o6mee 
10 coaepacaime Bo,ib4>paMa, yiviepoaa h 4) T opa. Ha* aroro bhchihhh cjioh 
noKpbiTHH omejisum ot Memo* no^oJKKH pacTBopeHHeM b qsothoh KHcnore, 

3aTeM H 3 M e JIbM aJIH H onpefle-TOJIH XHMHHeCKHH COCTaB BemeCTBa nOKpblTHH c 
nOMOIUblO MeTOflOB aHaJIHTH^eCKOH XHMHH. 



15 HpiiMep 1. . — 

06pa3eu H3 yrjiepo/uicTOH era.™ (Ct 3) c HaHeceHHbiM Ha Hero cjioeM hhkcjik 

■tot 

TeMnepaType 900oC b cpese reKcactrropHXta BOJibc|)paMa (WF G ) h BOAOpoaa (H 2 ) 
npn hx cooTHouieHHH 0,12 b TeHemie 5 mhh h 3aTeM b cpeae WF 6 , H 2 h nponaHa 
20 (C 3 H 8 ) npn cooTHouieHHH WF 6 k H 2 paBHOM 0,12 h coothoiuchiih k H 2 

paBHOM 1,8 b TeneHHe 60 mhh npn npeflBapHTejibHoft Te p m o aKTHB aiiHH C 3 H 8 npn 
850oC h aaBJieHHii peaKiwoHHon cmcch 2 Klla. 

B pe3y;ibTaTe noJiynaeM MaTepwaji, HMeiomnfi ocHOBy H3 cTajin 3 c 
npoMeacy-roHHbiM HHKejieBMM cjioeM 8 mkm h KOMno3HTHbiM noKpbiTiieM c 
25 BHVTpeHHHM cjioeM BO.ib4>paMa (W) tojiiuhhoh 5 MKM H HapV^CHblM CJIOeM H3 
cm ecu WC h cBo6ozmoro yrjiepoaa (czukh) tojiuihhoh 40 mkm. MuKpoTBep/xocTb 
noKpbrra^ - 840 kF/mm 2 , noKpbrrae c rpv6biMM bkjuomchhhmh caacn. 



IIpHMep 2. 

30 06pa3eu H3 Hep^caBeiomeH craJiH (X18H10T) c HaHeceHHbiM Ha Hero cjioeM 
HHKejw TOjraiHHoii 10 mkm 3JieKTpoxHMHHecKHM cnoco6oM Bbmep^CHBaeTCH b nenn 
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npH TeMnepa-rype 8OO0C b cpese reKca^Topnaa BOJibc|>paMa (WF 6 ) h Boaopoaa 
(H 2 ) npn hx cooTHomeHHH 0,11 b TeneHne 5 mhh h saTeM b cpeae WF 6 , 1^ h 
nponaHa (C 3 H 8 ) npn cooraomeHHH WF 6 k H 2 paBHOM 0,11 h cooraouieHHH C ji 8 
k H 2 paBHOM 1 ,6 b TeMeHHe 60 mhh npn npMBapirreJibHOH TepMoaKTHBauHH C fl& 
5 npn 840°C h ziaBJieHHH peaKUHOHHOH cm ecu 8,8 Klla. 

B pesyjibTaTe noJiynaeM MaTepnaji, HMeiomHH ocHOBy H3 Hep^aBeromeii CTajiH 
(X18H10T) c npoMeacyTOHHbiM HHKejieBbiM cjioeM 10 mkm h KOMno3HTHbiM 
noicpbiTHeM c BHyTpeHHHM cjioeM BOJib^paMa (W) tojiuihhoh 5 mkm h 
HapyacHbiM cjioeM H3 cMecn WC h cBo6oaHoro yrjiepoaa tojiihhhoh 35 mkm. 

10 MriKpOTBepAOCTb nOKpblTHH - 1150 Kr/MM 2 . 

IlpHMep 3. 

06pa 3 eu hs HepacaseiomeH CTajiH (0X18H10T) c HaHeceHHbiM Ha Hero cjioeM 

HHK6.1H TOJIUIHHOH 7 MKM SJieKTpOXHMHHeCKHM CnOCo6oM BbIXiep5KHBaeTCH B 

1 5 peaKiiiioHHofl KQMepe npH TCMnepa-rype 700<>C b cpe^e reKca^Topi-ma Bo.ibc^paMa 
(WF 6 ) h Boaopoaa (H 2 ) npn hx coothoihchhh 0,085 b TeneHHe 1 mhh h saTeM 
b cpeae WF 6 , H 2 h nponaHa (C 3 H 8 ) npH cooTHOUieHHH WF 6 k H 2 paBHOM 0,085 
h cooTHoineHHH C 3 H 8 k H 2 paBHOM 1,2 b TeneHHe 2,0 mhh npn npe^BapHxeJibHoii 
TepMoaKTHBauMH C 3 H 8 npw 770°C h aaBJieHHH peaKHHOHHoii CMecH 5,2 Klla. 

20 B pe3y.ibTaTe nojiynaeM KOHcrpyKUHOHHbiH MaTepnaji, HMeiomHH ocHOBy H3 
cTa-ra 0X18H10T c npoMeacyTOHHbiM HHKejieBbiM cjioeM 7 mkm h KOMno3HTHbiM 

IlOKpblTHeM C BHVTpeHHHM CJIOeM BOJIbcJ)paMa (W) TOJIIHHHOH 0,7 MKM H 
HapVJKHblM CJIOeM H3 WC TOJIUIHHOH 8 MKM. MHKpOTBep/lOCTb nOKpblTHH - 1900 
Kr/MM 2 . 

25 

IlpHMep 4. 

06pa3en H3 TBepzioro cnJiaBa BK-10 BbmepacHBaeTCH b peaKUHOHHOii KaMepe npn 
TeMnepaType 650<>C b cpe/ie reKcacJyropHZia BOJib<}>paMa (WF 6 ) h Boaopoaa (H 2 ) 
npn hx cooTHouieHHH 0,08 b TeneHHe 1 mhh h 3aTeM b cpejxe WF 6 , H 2 h nponaHa 
30 (C 3 H 8 ) npH cooTHOiueHHH WF 6 k H> paBHOM 0,08 h cooraouieHHH Q 1$ k U 
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paBHOM 0,95 b TeneHHe 80 mhh npH npeflBapHTejibHoii TepMoaKTHBauHH C 3 H 8 np» 
730°C h aaBJieHHH peaKUHOHHoii cMecn 8,8 iclla. 

B pe3yjibTaTe nojiynaeM KOHCTpyKUHOHHbiH MaTepuaji, HMeioiUHH ocHOBy H3 
TBepaoro cnJiaBa BK-10 h KOMno3HTHoe noicpbiTiie, cocroHiuee H3 BHyTpeHHero 
5 cjioh BOJibcppaMa (W) tojimhhoh 0,7 mkm h HapyacHoro cjio* H3 CMecn W 2 C c 

WC TOJIIUHHOH 32 MKM. MHKpOTBepflOCTb nOKpblTHfl - 2800 kJVmm 2 . 

IIpHMep 5. 

06pa3eu H3 hh cTpy MeHTajibH oh CTaJin 3X2B80 c HaHeceHHbiM Ha Hero cjioeM 
10 HHKe-ia tojiiuhhoh 5 mkm 3jieKTpoxHMHM€CKHM cnoco6oM BbmepjKHBaeTca B 
pearaiHOHHofi KaMepe npn reMneparype 6OO0C b cpeae reKcacpropaaa BOJibcppana 
(WF fi ) h Boflopoaa (H 2 ) npn hx cooTHOiueHHH 0,08 b TeneHHe 2 mhh h 3a T eM b 
cpeae WF 6 , H 2 h nponana (C 3 H 8 ) npn cooTHOiueHHH WF 6 k H 2 paBHOM 0,08 h 
cooTHonieHHH C 3 H 8 k H 2 paBHOM 0,80 b TeneHHe 30 mhh npn npeaBapHxejibHOH 
15 xepMoaKTHBauuH C 3 H S npn 700»C h flaaneHHH peaKUHOHHoii CMecw 8,8 Klla. 
XHMHHecKHH aHaJiH3 noKpbiTHa noKaaaui coaepacaHHe cpTopa 5 -10 " 2 Bee. %. 

h KOMnosHTHoe noKpbiTHe , cocToamee hs BHyTpeHHero cjioa BOJibcppaMa (W) 
tojiiuhhoh 1,3 mkm h H apy>KHoro cjioa hs W 2 C tojiiuhhoh 9,1 mkm. 
20 MiiKpoTBepaocTb noKpMTHH - 2800 Kr/ mm 2 . 

IIpHMep 6. 

06pa3en hs HHcrpyMeHTajibHoii era™ P 18 c HaHeceHHbiM Ha Hero cjioeM HHKejw 

TOJIIUHHOH 5 MKM 3JieKTpOXHMHMeCKHM CHOCo6oM BbWepjKHBaeTCH B peaKUHOHHOH 

25 KaMepe npn TeMnepaType 550oC b cpeae reKcacpTopnaa BOJibcppaMa (WF 6 ) h 
BOiiopoua (H 2 ) npn hx cooTHOuieHHH 0,057 b Te^eHHe 5 mhh h 3a T e M b cpeae 
WF 6 , Hj h nponaHa (CjHp npn cooTHOiueHHH WF 6 k paBHOM 0,057 h 
cooTHOiueHHH C 3 H 8 k H 2 paBHOM 0,67 b TeneHHe 70 mhh npn npe^BapHTejibHOH 
TepMoaKTHBauHH C 3 H 8 npn 640»C H aaBJieHHH peaKUHOHHoii CMecn 5,2 K IIa. 

30 B pe3yJibTaTe noJiynaeM KOHCTpyKUHOHHbiH MaTepnaji, HMeioiUHH ocHOBy H3 
cTajiH P 18 c npoMesKyToiHMM cjioeM hhkcjih 5 mkm h KOMno3HTHoe noKpbiTHe, 
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cocTOHiuee H3 BHyTpeHHero cjioh BOJibcppaMa (W) tojimhhoh 3 mkm h HapyjKHoro 

CJIOH H3 CMeCH W 2 C H W 3 C TOJIUIHHOH 25 MKM. MHKpOTBepflOCTb nOKpblTHfl - 
2950 Kl"/ MM 2 . 

5 IIpHMep 7. 

06pa 3 eu H3 HHcrpyMeHTa,ibHOH CTajiH X1201 c HaneceHHbiM na Hero cJioeM 

HHKeJia TOJIIUHHOH 7 MKM SJieKTpOXHMHHeCKHM CHOCo6oM BbIflep5KHBaeTCH B 

peaKUHOHHoii KaMepe npn reMneparype 540»C b cpeae reKca(pTopHfla BOJibcppaMa 
(WF 6 ) h Boaopoaa (H 2 ) npa hx cooTHOiueHHH 0,053 b reneHHe 2 mhh h aareM 

10 b cpeae WF 6> H, h nponana (C 3 H 8 ) n P H cooraoineHHH WF 6 k H 2 paBHOM 0,053 
h cooTHOiueHiiH C 3 H 8 k H, paBHOM 0,63 b renews 40 mhh npa npeaBapirreJibHOH 
TepMoaKTHBauHH C 3 H 8 npn 635oC h aaBJienHH peaKUHOHHOH CMecH 28 K na. 
B pesy.ibTaTe noJiynaeM KOHCTpy khjhohhmh MaTepwaJi, HMeioniHii ocHOBy H3 
era.™ X1201 h KOMnosHTHoe noKpwTHe, cocrofliiiee H3 BHyTpeHHero CIOH 

15 uojibcppaua (W) to.huhhoh 1,0 mkm h Hapyaoioro cjioh H3 W,C tojiuihhoh 18 

MKM. MHKpOTBep/JOCTb IIOKpblTHfl - 3120 Kl"/MM 2 . 



IIpHMep 8. 

06pa 3 eu H3 HHCTpyMeHTajibHoft CTajiH P6M5 c HaHeceHHbiM Ha Hero 

20 3JieKTpOXHMHHeCKHM CnOC060M ClOeM HHKe.TH TOJIIHHHOH 5 MKM BblflepJKHBaeTCH 

b peaKUHOHHoii KaMepe npn TeMnepaType 520°C b cpeae reKca^Topnzia 
Bo.ib<ppaMa (WF 6 ) h BO/jopozia (H 2 ) npn hx cooTHomeHHH 0,045 b TeneHHe 5 
mhh h 3 aTeM b cpeae WF 6 , H 2 h nponaHa (C 3 H 8 ) npH cooTHOiueHHH WF 6 k H 2 
paBHOM 0,045 h cooTHomeHHH C 3 H 8 k H 2 paBHOM 0,60 b TeneHHe 180 mhh npn 
25 npeABapHTejibHOH TepMoaKTHBauHH C 3 H 8 npn 610°C h /jaBJieHHH peaKHHOHHoii 
CMecH 42 Klla. 

B pe3yjibTaTe noJiyMaeM KOHCTpyKiiHOHHbiii MaTepnaji, hmckjihhh ocHOBy H3 
cTa.in P6M5 c npOMejKyTOHHWM CJioeM HHKejw 5 mkm h KOMno3HTHoe noKpwTHe, 
cocroamee H3 BHyTpeHHero cjioh BOJib<ppaMa (W) to.tiuhhoh 3 mkm h HapyacHoro 

30 CJIOH H3 CMeCH W 3 C H W, 2 C TOJIIHHHOii 100 MKM. MHKpOTBep/JOCTb nOKpblTHfl - 

3400 kT/ mm 2 . 
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IIpHMep 9. 

06pa 3 eu H3 MHcrpyMeHxaJibHOH CTcUiH 3X2B80 c naHeceHHWM Ha Hero 
ajieKTpoxHMHMecKHM cnoco6oM cjioeM HinceJM tojiihhhoh 5 mkm BbiaepacHBaeTca 
b peaKUHOHHoii Kanepe npn reMnepaxype 520oC b cpeae reKcacJrropHfla 
5 BOJibcppaMa (WF 6 ) h Bozwpofla (H 2 ) n P H hx coorHOinemm 0,044 b TeneHne 2 
mhh h aareM b cpeae WF 6 , H, h nponana (C 3 H 8 ) n P H cooTHOiiieHnn WF 6 k H 2 
paBHOM 0,044 h cooTHOiueHHH C 3 H 8 k H 2 paBHOM 0,4 b TeneHHe 160 mhh np H 
npeflBapHTe-ibHOH repMoaKTHBauHH C 3 H 8 n P H 600oC b iiaBJieHHM peaKUHOHHoii 
cMecH 28 Klla. 

10 B pesyjibTaTC nwryiaeM KOHcrpyKimoHHbiii Marepnaji, HMeioirom ocHOBy H3 
ctojih 3X2BSO c npoMeacyTOHHWM cJioeM hhkctih tojiiuhhoh 5 mkm h 
KOMno3HTHoe noKpbiTHe, cocromuee hs BHyrpeHHero cioa BOJib<ppaMa (W) 

TOJHHHHOH 1 MKM H HapyDKHOFO CJIO* H3 W l2 C TOJUUHHOH 78 MKM. 

MHKpoTBepflocTb noKpbiTiia - 3500 Kr/MM". 

15 

npHMepl(X 

aneKTpoxHMHHecKHM cnoco6oM cioeM HHKejiH tojiihhhoh 10 mkm BbwepacHBaercii 
B peaKUHOHHoii KaMepe n P H TeMnepaxype 520oC b cpeae reKca<pTo P Hfla 
20 BOJibcppaMa (WF 6 ) h BOflopoaa (H 2 ) npn hx cooxHonieHHH 0,070 b xeneHHe 4 
mhh h 3a T eM b cpeae WF 6> H 2 h nponaHa (C,H 8 ) npn cooTHOHieHHH WF 6 k H 2 
paBHOM 0,070 h cooTnouieHHH C 3 H 8 k H 2 paBHOM 0,20 b TeneHHe 60 mhh npn 
npeflBapHTejibHoii TepMoaKTHBamiH C 3 H 8 npn 650oC h aaBJieroiH peaKHHOHHoii 
CMecH 8,8 Klla. 

25 B pe3yjn>TaTe nojiynaeM KOHCTpyKUHOHHMH MaTepnaji, HMeiomHH ocHOBy H3 
CTajiH 2X13 h KOMnosHTHoe noKpbiTHe, cocroamee H3 BHyrpeHHero cjioh 
BOJib(ppaMa (W) tojiikhhok 3,8 mkm h Hapy>KHoro CJIOH H3 CMecH W 12 C h W 

TOJUUHHOH 20 MKM. MHKpOTBepflOCTb nOKpblTHH - 2150 Kf/ MM 2 . 



30 ripHMep 11. 
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06pa3eu H3 cnJiaBa "MOHeJib" BbwepacHsaeTca b peaKUHOHHoii KaMepe n P H 
TeMnepaType 580<>C b cpeae reKcacpTopnaa B o^b<ppa M a (WF 6 ) h Boaopo^a (H 2 ) 
n P H hx cooTHOineHHH 0,085 b TeneHHe 3 mhh h 3a T eM b cpeae WF 6 , Hj h 
nponaHa (C 3 H 8 ) npn cooTHOuieHHH WF fi k H, paBHOM 0,085 h cooTHOineHHH 
5 C 3 H 8 k H z paBHOM 0,80 b TeneHHe 60 mhh npn npeflBapHTeJibHoii 
repMoaKTHBauHH C 3 H 8 npn 680=0 h aaBJieHHH peaKUHOHHofl cMecH 8,8 Klla. 
B peay.ibTaTe nojiynaeM KOHCTpyKUHOHHbifi MaTepnaji, HMeiowHH ocHOBy hs 
cnjiasa "MOHe-ib" h KOMnosHTHoe noKpbiTHe, cocToaiuee H3 BnyrpeHHero cjioa 
BOJib(ppaMa (W) tojiiuhhoh 3,5 mkm h HapyjKHoro cnoa H3 CMecH W 2 C h W 

10 TOJIIUHHOH 35 MKM. MnK P OTBepAOCTb HOKphlTIW - 1740 Kf/MM 2 . 



IlpHMep 12. 

06pa 3 eu H3 HHBapHoro ciuiaBa K6H380 BbmepauiBaeTCH b peaKUHOHHoii KaMepe 
npn TeMnepaType 590oC b cpeae reKcacpTopnaa BOJibcppaMa (WF 6 ) h BOflopoaa 

15 (H.) npH hx cooTHOineHHH 0 ; 063 b TeneHne 3 mhh h saxeM b cpefle WF 6 , H 2 h 
nponana (C 3 H 8 ) n P H cooTHOiueHHH WF 6 k B 2 paBHOM 0,063 h cooTHOineHHH 
C 3 H S k H 2 paBHOM 0,63 b TeqeHiie 40 mhh npn npeaBapHTe.ibHofi 
TepMoaKTHBaiiHH C 3 H 8 npn 630oC h aaBJieHHH peaKUHOHHOH CMecH 8,8 Kna. 
B pe3yjibTaTe nojrynaeM kohctpvkuhohhmh MaTepnaji, HMeioianH ocHOBy H3 

20 cn.iaBa K6H380 h KOMnoaHTHoe noKpwTHe, cocroawee H3 BHyTpeHHero oioh 
BOJibcppaMa (W) tojiuihhoh 3 mkm h HapyacHoro cnoa H3 CMecH W 3 C h W 

TOJIUIHHOH 19 MKM. MHKpOTBepilOCTb IIOKpblTHfl - 1690 kF/mM 2 . 

IlpHMep 13. 

06pa3eu H3 cneKa HaTypaJibHbix ajiNia30B BbijepsKHBaeTCH b peaKUHOHHofi 
25 KaMepe npn TeMnepaType 520°C b cpe/ie reKcatpTopnaa BOJib<ppaMa (WF 6 ) h 
Boaopoaa (H 2 ) npH hx cooTHOineHHH 0,048 b TeMeHHe 1 mhh h 3a T eM b cpeae 
WF, ; , Et, h nponaHa (CjH*) npn cooTHOiueHHH WF 6 k HjpaBHOM 0,048 h 
cooTHOiueHHH C 3 H 8 k H 2 paBHOM 0,65 b TeMeHHe 48 mhh npn npeaBapnTejibHoii 
TepMoaKTHBauHH C 3 H 8 npn 700°C h R&BJiemm peaKUHOHHoii cMecn 42 Kna. 
30 B pe3VJibTaTe no/iynaeM KOHCTpyKUHOHHbiH MaTepnaji, HMeiouiHH ochobv H3 
cneKa HaTypaJibHbix a/iMa30B h K0Mno3HTHoe noKpbirae, cocroHinee H3 
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BHyrpeHHero caosi BOJib<ppa M a (W) tojiiuhhoh 0,8 mkm h HapyacHoro cjio* hs 
cMecH W 2 C vi W 12 C tojiihhhoh 12 mkm. MuKpoTBepflocTb noKpbrrH* - 3220 
kT/ mm 2 . 



5 npHMep 14. 

06pa 3 eu H3 HHxpoMa BW/iepHCHBaeTCH b peaKiwoHHoii KaMepe npn reMnepaxype 
560oC b cpeae reKca^-ropHfla sc/ibcppaMa (WF 6 ) h Bo^opofla (H^) npH hx 
cooTHOiueHWH 0,070 b TeneHHe 8 mhh h sareM b cpcae WF 6 , Hj h npona H a 
(C 3 H 3 ) n P H cooTHOiueHHH WF 6 k H 2 paBHOM 0,070 h COOTHOUieHHH C^l* k H 2 
10 paBHOM 0,2 b xeneHHe 40 mhh n P H npe^BapnTejibHOH TepMoaKTHsaiWH C 3 H 8 npa 
650°C h aaBJieHHH peaKUHOHHOH CMecH 5,2 Klla. 

B peayjibxaxe nojiynaeM KOHcrpyKUHOHUbiH MaTepHa^i, HMeiowHH ochobv hs 
HHxpoMa h KOMnosHTHoe noKpbiTHe, cocTOHiuee H3 BHyxpeHHero cjioh BOJibcppana 

(W) TO^IUHHOH 7 MKM H Ha P y>KHOrO CJIO* H3 CMeCH W H C TOJHHHHOH 41 MKM. 
15 MHKpOTBep^OCTb nOKpblTHH - 1210 kT/ MM". 



npHMep 15. 

20 06pa3eu H3 TBepaoro cnJiaBa BK 6 BbmepacHBaexca b peaKimoHHOH KaMepe n P H 
TCMnepaType 620°C: a) b cpeae reKca^TopHfla BOJibcppaMa (WF 6 ) h Boaopona 
(H,) npH hx cooTHomemiH 0,08 b TeneHHe 2 mhh h 6) b cpeae WF 6 , H, h C 3 H 8 

n P H COOTHOUieHHH WF 6 K H, paBHOM 0,08 H COOTHOUieHHH CftK paBHOM 1,5 

b TeneHiie 16 mhh npn upeflBapHTejibHoii TepMoaKTHBauHH C 3 H 8 npn 750°C h 
25 aaBJieHHH peaKUHOHHoii CMecn 5,2 Klla. OnepauHH "a" h "6" noBTopaiOTC* 
nocieaoBaTe-ibHO 4 paaa. Co/tepacaHHe cp-ropa b mhotoc/iohhom noKpbiTHH 9-10 
Bee. %. 

B peavjibTaTe nojiynaeM kohctpvkuhohhwh MaTepnaji , HMeioiUHH ochobv H3 
TBepaoro cnJiaBa BK 6 h komhoshuhohhmm noKpbiTHeM H3 4 lepeayioiUHXCH 

30 CloeB W TO.IIUHHOH 3,0 MKM H WC TOJIIHHHOH 7,0 IH)H COOTHOUieHHH HX TOJIIUHH 



i 
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1:2,3 h o6meii XOJIIUHHOH KOMHOSHUHOHHOrO nOKpMXHH 40 MKM. CpeflHHa 

MHKpoTBepAOCTb noKpbiTHH - 1320 kT/mm 2 . 
IIpHMep 16. 

5 06pa 3 eu H3 XBepaoro ciumsa BK 10 BbiflepacHBaexca b peaKUHOHHOH xaMepe npH 
xeMnepaxype 650-C:' a) b cpeae reKcacpxopHfla BO-ibtppaMa (WF 6 ) h BOflopoaa 
(Ho) npn hx cooTHomeHHH 0,08 b TeneHHe 1 mhh h 6) b cpeae WF 6> H 2 h C 3 H 8 
npn cooTHomeHHH WF. k H 2 paBHOM 0,08 h cooxHOiueHHH QHg k li, paBHOM 
0 95 b xeneHHe 80 mhh npH npeflBapHxejibHoii xepMoaKXHBaiMH C 3 H 8 npn 730<>C 

10 h «u«eHHH peaKUHOHHOH cMecH 8,8 rfla. Onepaunn "a" h "6" noBxop^xc* 
nocJieaoBaTCibHO 4 pa3a. 

B peayjibrare nojrynaeM KOHCTpyKunoHHWH MaxepHaji, hmckothh ochoby H3 
TBepaoro cnjiaBa BK 10 h KOMnosnuHOHHbiM noKpbixneM H3 4 nepeayiomHXCH 
cjioes W luimmioft 0,7 mkm h CMecH WC c W 2 C to.iwhhoh 32 npn 
15 cooTHomemiH hx tojidxhh 1:45,7 h riuiefi tmihhhob: KOMnosmmoHHoro 

nOKpblTHH 130,8 MKM. CpeflHH* MHKpOTBepflOCTb HOKpblTHH - 2200 itf/MM 2 . 

IIpHMep 17. 

06pa3eu H3 HHcxpyMeHxajibHoii ctjuih (3X2B80) c HaneceHHbiM na Hero aioeM 
20 HHKeJiH 5 mkm ajieKTpoxHMHMecKHM MexoaoM BbiaepjKHBaexc* B peaKUHOHHOH 
KaMepe npH xennepaxype 6OO0C: a) b cpeae reKcacpxopnaa B o.xb(ppaMa (WF 6 ) 
h Boaopoaa (H 2 ) npn hx cooxHOiueHHH 0,080 b xeneHHe 2 mhh h 6) b cpeae 
WF ti , H, h QH 8 npn cooxHOiueHHH WF 6 k H, paBHOM 0,080 h cooxHOiueHHH 
C 3 H 8 K H 2 paBHOM 0,7 b xeneHHe 25 mhh npn npeflBapnxejibHOH xepMoaKTHBaiWH 
25 C 3 H 8 npn 700»C h aaBJiemiH peaKHHOHHoii CMecH 8,8 Kna. OnepauHH "a" h "6" 
noBxoparoxcsi nocJienoBaxejibHo 5 pa3. 

B pesyjibxaxe nojr/HaeM kohcxpvkuhohhmh MaTepnaJi, HMeiouwH ochobv h 3 
cxa.iH (3X2B80) h KOMnosnuiioHHoe noKpbixne hs 5 Hepeayramnxca cjioeB W 

H W 2 C XOJIIUHHOH 1,5 H 7,5 MKM COOTBCTCXBeHHO npH COOXHOUieHHH HX XOJI1UHH 

30 1:5 h o6iuefi xojhuhhoh KOMno3HUHOHHoro noKpwxHH 45 mkm. Cpejuum 
MHKpoxBepiiocxb noKpwxHa - 2340 kT/mm 2 . 
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npHMep 18. 

06pa3eu H3 MHBapHoro cnJiaBa K6H380 BbmepacHBaeTc* b peaKUHOHHOH KaMepe 
npH TeMnepaType 580oC: a) b cpeae reKca^Topnaa BOjn>4>paMa (WF 6 ) h 
Boaopcxaa (H 2 ) npn hx COOTHOUieHHH 0,060 b TeneHHe 5 mhh h 6) b cpe^e WF 6 , 
5 H, h C 3 H 8 npH cooTHomeHHH WF 6 k H 2 paBHOM 0,06 h cooTHomeHHH C^i 8 k H 2 
paBHOM 0,70 b TeMemie 40 mhh npn npesBapHTeJibHOH TepMoaKTHBaiiHH C 3 H 8 npH 
650°C h ziaBJieHMH peaKHHOHHOH cMecn 8,8 kFU. OnepauHH "a" h "6" 
noBTopniOTCfl nocJie/ioBaTeJibHO 12 pa3. 

B pesyjibTaTe nojiynaeM KOHCTpvKUHOHHbiH MaTepnaji, HMeiomHH ocHOBy H3 
10 cnjiaBa K6H380 h KOMnosHimoHHoe noKpwTHe hs 12 HepeayiomnxcH cjioeB W 

TOJHHHHOH 3,0 MKM H CMeCH W 2 C C W3C TOJIIHHHOH 15,1 MKM H P H COOTHOUieHHH 
HX TOJIfflHH 1:5 H 06lUeii TOJIIUHHOH KOMII03MUHOHHOrO nOKpbITH5! 217 MKM. 

CpeAHH* MHKpoTBepAocTb noKpbiTHH - 2150 kF/mm 2 . 



15 npHMep 19. 

06pa3eu H3 HHCTpy m eHTajib ho ii crajiH X1201 c HaHeceHHbiM cjioeM HHKejw 




KaMepe npH TeMnepaType 540oC: a) b cpeae reKcacJrropHaa BOJiw^paMa (WF 6 ) 
h BOAopo/ia (H 2 ) npH hx cooraoiueHHH 0,053 b TeneHHe 3 mhh h 6) b cpe^e 

20 WF fi , H 2 hQ^ npH COOTHOUieHHH W§ K H 2 paBHOM 0,053 H COOTHOUieHHH 

C 3 H tt k H z paBHOM 0.62 b TeneHHe 27 mhh npH npeABapHTejibHOH 
TepMoaicTHBamiH C 3 H 8 npH 635<>C h aaBJieHHH peaKUHOHHOH CMecn 28 Kna. 
OnepauHH "a" h "6" noBTopaiOTca nocjieflOBaTejibHo 5 pa3. 
B pe3yjibTaTe noJiynaeM KOHCTpyKmioHHbiii MaTepnaji, HMeiomHH ocHosy H3 
25 HHCTpy MCHTajibHOH crajiH X1201 h KOMno3HUHOHHoe noKpbirae H3 5 
nepeayioiUHXca CJioeB W h W 3 C tojhuhhoh 5 h 12 mkm cooTBeTCTBeHHO npH 
cooTHomeHHH hx TOJiiUHH 1:264 h o6meii tojhuhhoh KOMnosnuHOHHoro noKpbrnw 

85 MKM. CpeXHSlX MHKpOTBepAOCTb nOKpblTHH - 2250 Kr/MM 2 . 



30 npHMep 20. 



3AMEHHK>mHH JIHCT (nPABHJIO 26) 



WO 00/47796 PCT/RU99/00037 

21 

06pa3eu H3 yrjiepoflHCToii ctojih 45 c HaHeceHHWM Ha Hero aneierpoxHMMHecKHM 
cnoco6oM cJioeM hhkcjih tojiihhhoh 6 mkm BbmepacHBaeTca b peaKHHOHHoii 
KaMepe n P H TeMneparype 540oC: a) b cpe/te reKcacpTopnaa BOJib<ppa M a (WF 6 ) 
H BOflopoaa (H 2 ) n P H hx cooTHOiueHHH 0,047 b reneHHe 9 mhh h 6) b cpeae 
5 WF 6 , H, h npn cooxHouieHHH k H 2 paBHOM 0,047 h COOTHOUieHHH 

C 3 H 8 k H 2 pasHOM 0,55 b reneHHe 150 mhh npn npeflBapHTejibHoii 
repMoaKTHBauHH C 3 H 8 npn 630oC h aaBJieHHH peaKUHOHHOH cMecH 5,2 Klla. 
OnepauHH "a" h "6" noBTopHiOTcs nocjiejioBaTeJibHO 7 pa3. 
B pesy-ibraTe nojiynaeM KOHcrpyKiiHOHHbiH MaTepnaji, HMeiomHH ocnoBy hs 
10 crajiH 45 c npoMeacyTOHHHM cioeM hhkcji* tojiihhhoh 6 mkm h KOMnosHUHOHHoe 
noKpbrme H3 7 nepeayioiHHXca oioeB W h CMecH W 3 C c W 12 C tojhuhhoh 4 h 44 

MKM COOTBeTCTBeHHO n P H COOTHOUieHHH HX TO-IIUHH 1:11 H o6meii TOJIIHHHOH 
KOMnOSHUHOHHOrO nOKpblTHH 396 MKM. CpeAHHH MHKpOTBepAOCTb IIOKpblTHfl - 

2900 kT/mm 2 . 

15 

IlpHMep 21. 

06pa3eu H3 HHCTpyMeHTajibHofi ctojih P6M5 c HaHeceHHbiM Ha Hero 
MarHeTpoHHWM pacnwJieHHeM CJioeM hhkcjui tojiihhhoh 3 mkm BbwepacHBaeTca 
B peaKUHOHHoii KaMepe npn TeMnepaType 520°C: a) b cpe;je reKca<pTopnna 

20 BOJib<ppaMa (WF 6 ) h Boaopojja (H 2 ) npn hx cooTHOiueHHH 0,050 b TeneHHe 8 
mhh h 6) b cpeae WF 6 , H 2 h C 3 H 8 npa cooTHOiueHHH WF 6 k H 2 paBHOM 0,043 
h cooTHOiueHHH C 3 H 8 k H 2 paBHOM 0,35 B TeneHHe 11 mhh npn npeaBapHTejibHOH 
TepMoaKTHBaiiHH C 3 H 8 npn 650»C h jjaBJieHHH peaKUHOHHoii CMecH 8,8 Klla. 
OnepauHH "a" h "6" noBTOpaiOTca nocneaoBaTejibHO 11 pa3. 

25 B pe3y.ibTaTe nojiynaeM KOHCTpyKUHOHHbiik MaTepnaji, HMerouniH ocHOBy H3 
CTajiH P6M5 c npoMeacyTOMHWM CJioeM HHKejin tojiihhhoh 8 mkm h 
KOMno3HUHOHHoe noKpwTHe H3 1 1 Hepe/iyiomHXCH CJIOeB W H W I2 C TOJIIUHHOH 

5 H 5 MKM COOTBeTCTBeHHO, npH COOTHOUieHHH HX TOJIIUHH 1:1 H o6meii 
TOJIUIHHOH KOMII 03HUHOHH OrO nOKpblTHH 110 MKM. CpeflHflfl MHKpOTBep£OCTb 

30 noKpwTHH - 2550 kT/ mm 2 . 
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ripHMep 22. 

06pa3eu H3 THTaHOBoro cnjiaBa BT 1 c HaHeceHHbiM Ha Hero MaraeTpoHHbiM 
MeTOZiOM cjioeM HHKejis tojiiuhhoh 1 mkm BbmepacHBaeTCH b peaKUHOHHOH KaMepe 
npn TeMnepaType 6OO0C: a) b cpeae reKca<J>TopHua BOJib(}>paMa (WF 6 ) h 
5 BO/iopoua (H 2 ) npa hx cooTHouieHHH 0,045 b TeneHne 4 mhh h 6) b cpeue WF 6 , 

H 2 H C 3 H 8 npH COOTHOUieHHH WF 6 K H 2 paBHOM 0,045 H COOTHOUieHHH GjH 8 k 

H 2 paBHOM 0,65 b TeneHHe 60 mhh npH npeABapHTejibHofi TepMoaKrasauHH 
npH 600°C h ^aBJieHHH peaKUHOHHOH cMecH 42 Klla. OnepauHH "a" h "6" 
noBTopHioTCH nocjiezioBaTejibHO 15 pa3. 
10 B pe3yjibTaTe noJiynaeM KOHCTpyKUHOHHbiH MaTepnaJi, hmcioiuhh ocHOBy K3 
cnJiaBa BT 1 h KOMnosniiHOHHoe noKpbirae H3 15 nepe^yioiUHXca cjioeB W h 

CMeCH W 2 C C W 12 C TOJIIUHHOH 5,2 H 20 MKM COOTBCTCTBeHHO, npH COOTHOUieHHH 
HX TOJIIUHH 1:3,8 H 06meH TOJIIUHHOH KOMH03HUHOHHOrO TIOKpblTHH 378 MKM. 
CpeZIHHH MHKpOTBepAOCTb nOKpblTHfl - 2220 Kr/MM 2 . 

15 

npHMep 23. 



KaMepe npH TeMnepaType 510oC: a) b cpeae reKca^TopH^a BOJib^paMa (WF 6 ) 
h soziopo^a (H 2 ) npn hx cooTHouieHHH 0,045 b TeHeroie 1 mhh h 6) b cpeue 
20 WF (i> H 2 h npn coothoihchhh k H 2 paBHOM 0,045 h cooraouieHHH 

C 3 H 6 k H 2 paBHOM 0,35 b TeneHHe 50 mhh npn npe^BapHTeJibHOH 
TepMoaKTHBauHH C 3 H 8 npn 520<>C h flaBJieHHH peaKUHOHHoii CMecH 42 Klla. 
OnepamiH "a" h "6" noBTopjnoTca nocjieaoBaTejibHo 12 pa3. XnMHHecKHH aHajiH3 
noKpbiTHH noKa3aji coaep^KaHHe 4>Topa 3,0 -10 1 Bee. % 
25 B pe3yjibTaTe nojiynaeM KOHCTpyKUHOHHbiH MaTepnaji, hmcioiuhh ocHOBy H3 

HHTpHZlOKpeMHHeBOH KepaMHKH H KOMn03HUHOHHOe nOKpblTHe H3 12 

nepeziyiomHxcH cjioeB W h cmcch W c W 12 C tojiiuhhoh 0,7 h 16 mkm 
cooTBeTCTBeHHo, npn cooTHouieHHH hx tojiiuhh 1:22,8 h o6iueft TOJIIUHHOH 

K0MnO3HUHOHHOrO nOKpblTHH 204 MKM. CpeflHHH MHKpOTBepAOCTb nOKpblTH* - 

30 2220 Kr/MM 2 . 
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IIpHMep 24. 

06pa 3 eu H3 THTanoBoro cnJiaaa BT 1 c HaneceHHbiM Ha nero ciioeM HHKe** 
tojiiuhhoh 2 mkm MarHexpoHHbiM pacnbiJienneM BbwepacHBaexca B peaKUHOHHOH 
KaMepe npn xeMnepaxype 6OO0C: a) b cpeae reKca^Topnaa BOJibtppaMa (WF 6 ) 
5 » BOflopoaa (H 2 ) npn hx cooTHomeHHH 0,09 b xeneHHe 3 mhh h 6) b cpe/ie WF . 
H 2 h C 3 H 8 n P H cooTHomeHHH WF 6 k H 2 pasHOM 0,09 h cooTHomeHHH C^kH, 
paBHOM 0,7 b rename 40 mhh npn npeflBapnxeJibHOH xepMoaKXHBauHH C 3 H 8 npn 
720oC h flaBJiemiH peaKUHOHHOH cMecH 5,2 KHa. OnepauHH "a" h "6" 
noBTopnioTCH nocJieaoBaxeJibHO 7 pa3. 
10 B pe 3 y;ibxaTe no.TynaeM KOHcxpyKUHOHHbrii Maxepnaji, HMeiomHii ocHosy H3 
cnjiasa BT 1 c npoMeacyxonnbiM cjioeM HHKeJW xojiiuhhoh 2 mkm h 
KOMno3HiiHOHHoe noKpbixHe H3 7 HepeayiomnxcH cjioeB W b CMecH W c W 2 C 

XOJIIUHHOH 4,2 H 21,5 MKM COOTBeTCTBeHHO U P H COOTHOHieHHH HX TOJIIUHH 1:5,1 
H 06lUeii T0.1IUHHOH KOMUOSHUHOHHOrO HOKpblXHH 179,9 MKM- CpeaH** 
15 MHKpOTBepflOCTb IIOKpblTHH - 1830 kT / MM . 

IIpHMep 25. 

06pa3eu H3 HHCxpyMeHxajibHOH cxajrn 3X3M30 c HaneceHHbiM na Hero cjioeM 

HHKeJIH TOJIIUHHOH 6 MKM SJieKTpOXHMHHeCKHM MeXOflOM BblflepJKHBaeXCH B 

20 peaKUHOHHOH KaMepe npn xeMnepaxype 500oC: a) b cpe/ae re K ca<pxo P H fl a 
BOJib<ppa M a (WF 6 ) h Boaopoaa (H 2 ) npn hx cooxHouieHHH 0,055 b xeneHHe 5 
mhh h 6) b cpeae WF 6 , H 2 h C 3 H 8 npn cooxHouieHHH WF 6 k H 2 paBHOM 0,055 
h cooxHouieHHH C 3 H 8 k -H a paBHOM 0,65 b xeneHne 120 mhh npn 
npe/iBapHxejibHOH xepMoaKXHBauHH C 3 H 8 n P H 560oC h fl aBJieHHH peaKUHOHHOH 

25 CMecH 8,8 K na. OnepauHH "a" h "6" noBxopsioxcH nocjieaoBaxejibHO 4 pasa. 
B pesyjibxaxe nojiyiaeM KOHcxpyKUHOHHMH Maxepnaji, hmckjiuhh ocHOBy hs 
cxajiH 3X3M30 h KOMnosnuHOHHoe noKpwxHe hs 4 MepeflyiomnxcH CJioes W a 
CMecH W c W 3 C xojimHHOH 3,8 h 44,1 mkm cooxBexcxseHHo, npn coothoiuchhh 

HX XOJIIUHH 1:11,6 H 06lUeH TOJUUHHOH KOMHOSHUHOHHOTO nOK P bITHJI 191,6 mkm. 

30 CpeflHfm MHKpoxBepflocxb noKpbiTHfl - 1320 kI*/mm 2 . 
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npOMMHIJieHHaH npHMeHHMOCTb 



H3o6peTeHHe moxct HcnojibaoBaTbca n P H ynponeHHH craJibHoro, 
TBepztocnJiaBHoro h ajiMaanoro HHcrpyMeHTa, KOTopbrii npHMeHaexca jva 
5 o6pa6oTKH MarepHajioB peaanneM hah aaBJiemieM. IIocJieaHee aBJiaerca H a H 6o;iee 
nepcneKTHBHOH (rfjiacTbio npHMeneHHH npe/uiaraeMoii TexHOJiorHH b cb*3H c 

OTCyTCTBHeM KOHKypHpyiOIUHX TeXHOAOrHii nOKpblTHH n P H H3rOTOBJieHHH 

npeccoBoro HHCxpyMenxa cjiohchoh reoMexpHH npn npoH3BO fl cTBe npoBOJioKH, 
Tpv6, npo<pnjibHOH npoayKUHH H3 aJiioMHHHfl , Mean, craJiH h flpymx MeTXlAOB 
10 h ciuiaBOB. YKaaaHHbie K ap6HAOBo;ib<ppaMOBbie noKpbixH* mchkho HaHOCHTb na 
HHCTpyMeHTbi h cpopMbi, npesHa3HaHeHHbie juw (popMOBaHHH wjoA H3 
njiacTMacc, cHJiimaTHbix Mace a ^pyrnx a6pa 3 HBHbix cMeceii. 
flpyroH ccpepoii npHMeneHHa HBJwexcH HaneceHHe 3 P o3hohhoctohkhx noKpbmiH 
H a .lonancn xyp6HH , aa HacaaKH ycxanoBOK una rHflpoa6pa3HBHoii peaioi, 
15 o6pa6oTKH noBepxHocTeft, paaMWBKH nopoflbi h x.fl. 

H3o6peTeHHe nepcneKXHBHO flJin MauiHHocxpoHxeJibHoii oxpacra np« 

H eo6xoaHMa noBbiuieHHan HsnococxoiiKocxb xpyuiHxc* aexajieii. Bwcokhh 
sKOHOMHMecKHH 3 <pcpeKX mojkho OJKHflaxb ot HaneceHHa yicasaHHbix nOK P bITHH 
20 na npeccoBbiii HHCTpyM6HT (uixaMnbi, waxpHitti a x.fl.) ajw HsroxoBJiemw 

MaiUHHOCTpOHTeJIbHblX H3fleJIHH. 

06uiH P HbiH KJiacc HecpTerasoBoro o6opyaoBaHH* (HaseMHbie, norpyacHbie 
Hacocbi, <poHTaHHaa apMaxypa h ap.) Moacex 6brn> cymecTBeHHo yjiynineH npn 

nOMOIUH H3HOCO- H KOppOSHOHHOCTOHKHX HOKpfalTHH, IIOjryHeHHblX B 
25 COOTBeTCTBHH C HaCTOHIUHM H3o6peTeHHeM. 



3AMEHHK>mHH JIHCT (IIPABHJIO 26) 



"IP n 



WO 00/47796 PCT/RU99/00037 

25 

OOPMYJIA H30BPETEHHH 

1. MaTepuaji nn* noicpbiTHH, y ctohmhbmx k H3Hocy, aposHH h ko PP o3Hh 
npeflcraBJiHiomHii co6oii Kap6iw sojnxppaMa, jierapoBaHHbiii tpropoM b 
KOJinnecTBe ot 0,0005 no 0,5 Bee %. 

5 

2. MaTepwaji non.l, npeflcraBJiaiomHH co6o» MOHOKa P 6 H fl Bojib<ppa M a WC , 
jiempoBaHHwii cpTopoM b KOJiHHecTBe ot 0,0005 no 0,5 B ec %. 

3. Marepnaji no n. 1, npeacTaBJiaioiUHH co6oii nojiyKapdna BOJibcppaMa W 2 C , 
10 jierHpoBaHHbia <pTopo M b KOJiHMecTBe ot 0,0005 no 0,5 Bec %. 

4. MaTepHa.1 non.l, npeflCTaBJifliomHH co6oh cy6Kap6Ha BOJnxppaMa W 3 C, 
jierapoBaHHwii cpTopoM b KOJiHHecTBe ot 0,0005 no 0,5 Bec 



o/ 
/o. 



15 



5. MaTepHaa non.l, npeacraBJiaioiUHH co6oii cye^nn B ojib<ppaMa W l2 C 
jiernpoBaHHWH cpTopoM b KOJiHHecTBe ot 0,0005 no 0,5 Bec %. 



6. MaTepnaji no n.1-5, oTJiiwaiomHHca TeM, mto oh aonojiHHTejibHO coaepacHT 
tpTopyr/iepoflHbie KOMnoannHH c coflepacaHHeM yr.iepoaa no 15 sec % h <pTopa 

20 no 0,5 Bec %. 

7. MaTepna.T nw noKpbiraii, ycroiiHHBbix k H3Hocy, sposHH n Koppoami, 
npeacTasjiHiomHH co6oft cMecb no MeHbiiieH Mepe asyx Kap6nflOB B oJib<ppaMa, 
jierHposaHHbix cpTopoM b KOJiHiecTBe ot 0,0005 no 0,5 Bec. %. h .bosmojkho, 

25 cpTopyrjiepoflHWMH KOMno3HUHHMH c co/iepacaHHeM ymepoaa no 15 Bec. % h 
(pTopa no 0,5 Bec. %- 

8. noKpbirae , oT^HHaiomeeca TeM, hto oho BKJHonaeT: 

- BHyTpeHHHii cjioii, HaHocHMbiii Ha no^oacKy, BMnoJiHeHHbiH H3 BOJib<ppaMa 
30 h 
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- BHeuiHHH cjioh, HanocHMwii H a yicasaHHbiH BHyrpeHHHH cjioii h coaepacamHH 
Kap6nfl BOJibcppaMa b cooTBeTCTBHH c nn.l -6. 

9. noKpwTHe no n. 6, oTjnwaiomeecH TeM, mto BHeniHHii cjioh aonoJiHirrejibHo 
5 co^epacHT cMecb Kap6aao B BOJibcfcpaMa b cootbctctbhh c n. 7 

10. noKpbiTHe no nn. 8 hjih 9, oTjmnaiomeecH TeM, mto BHeniHHii cjioh 

flOnOJIHHTeJIbHO COflepJKHT BOJlb(|)paM. 

10 11. noKpbiTHe no n. 8 hjih 9, oTJinnaiomeecH TeM, mto BHeuiHHH on* 
flonoiiHHTejibHo coaepacHT yrjiepoa. 

12. noKpbiTHe no jnofoxy hs nyHKTOB 8-11, oTJMMaioweec* TeM, mto BHyrpeHHHH 
ctoh Hweer TOJiiunny 0,5-300 mkm, napyacHbiH cjioii HMeeT TOJinumy 0,5 -300 

15 mkm, np« coamoinemiM TOJinwHbi BHyrpeHHero h H apy:KHoro croeM ot 1:1 flo 
1:600. 

13. Cnoco6 noiiyMeniiH Kap6 M oB BOJibcppaMa iryreM xHMHMecKoro ra30<pa3Horo 
oca^eHHH «a HarpeToii no;yio>KKe c HcnoaMOBamieM CMecn raaoB, 

20 BK^aiowHH reKcacpropHfl BOJib<ppaMa, Boaopoa, yrjiepoacoaepacamHH ra 3> h, 
»e o6*3a TeJ ibHO, HHepTHbifl raa, orjimaioiiuiflca Tew, mto yrJiepoacoaepacamHH 
raa npeaBapHTejibHO aKTHBHpyioT nyreM narpesa no reMneparypbi 500-850 °C. 

14. Cnoco6 no n. 13, OTJiHMaiouiHHCfl TeM, mto b KaHecrae yrjiepoflcoaepacamero 
25 ra3a Hcnojib3yioT nponaH. 

15. Cnoco6 no nn. 13 - 14, oTJiHMaiomHHCH TeM, mto nponecc Beayr npn 
fl aB.ieHHH 2 - 150 kIIA, TeMneparype mvuioacKH 400-900 °C, cooTHomeHHH 
yrjiepoflcoaepacamero rasa k Boaopoay 0,2-1,7, cooTHonieHHH reKcacpTopaaa 

30 BOJib<ppaMa k BOflopoay 0,02-0,12. 
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16. Cnoco6 no n. 15, otjihmsioiuhhch TeM, hto npouecc BeayT npH cooTHOineHHH 
yr^epoflco^epacamero rasa k Boaopoay 1,0-1,5, reKca<pTO P Hfla sojib^paMa k 
Boaopo/ry 0,08 - 0,10, yrJiepoztco/iepjicaimiH raa npeflBapirrejibHO HarpeBaioT ao 
TeMnepaTypw 750 - 850 °C, npn 3tom nojrynaioT M oHOKap6mi BO jib(ppaMa WC. 

5 

17. Cnoco6 no n. 15, oTJiHHaromHMCfl TeM, hto npouecc BeayT npn cooTHoiueHHH 
yrjiepoflcoaepjKaiuero rasa k BOAopoay 0,75-0,90, reKcacpTopaaa BOjnxppaMa k 
Boaopoay 0,06 - 0,08, yr-iepoflcoflepHcaiUHH raa npeflBapnTejibHO HarpeBaioT ao 
TeMnepaTypw 600 - 750 °C, npH stom noJiynaiOT no^yKap6 H fl BOJib(ppaMa W 2 C. 



10 



15 



20 



18. Cnoco6 no n. 15, oTJinnaioiuHHca TeM, hto npouecc Bcayr npn cooTHOineHHH 
yiviepoACOflepacamero rasa k Boaopoay 0,60-0,65, reKcatpTopnaa BOiibcppaMa K 
Boaoposy 0,05 - 0,055, yrjiepoflcoaepacamnH raa npeaBapirre.ibHo HarpeBaioT ao 
TeMnepaTypw 560 - 720 °C, npn stom nojrynaioT cy6Kap6Hfl BOJnxppaMa W 3 C. 

19. Cnoco6 no n. 15, oTJiHnaiomHHca TeM, hto npouecc BeayT n P H cooraonieHHH 
yrjiepoacoaepacamero raaa k Boaopoay 0,35-0,45, reKcacpTopnaa B ojib<ppa M a k 
Boaopoziy 0,040 - 0,045, yrJiepoflcoaepacaiUHH ra3 npeABapHTejibHO HarpeBaioT 
a o TeMnepaTypw 500 - 700 °C, npn 3TOM nojrynaioT cy6icap6aa BOJibcppaMa W l2 C. 

20. Cnoco6 no n. 15, oTJiHnaiomHHOi TeM, hto npouecc Beayr n P H cooTHOineHHH 
yr^epoacoAepacawero rasa k soflopoay 0,90-1,00, reKcacpTop*uia BOJibcppaMa k 
BOflopoay 0,07 - 0,09, yrjiepoflcoaepacaiUHH raa npe/mapirrejibHo HarpeBaioT ao 
TeMnepaTypw 670 - 790 °C, npH 3tom noJiynaiOT cMecb Kap6HAOB WC h W 2 C. 



25 



21. Cnocoo no n. 15, oTJinnaioiUHHCJi TeM, hto npouecc Be/ryT npn cooTHomeHHH 
yrjiepoflcoAepacamero rasa k Boaopo/ry 0,70-0,75, reKcacpropHfla BOJib<ppaMa k 
BOiiopofly 0,055 - 0,060, yrjiepoflcoaepaeamHH raa npeaBapHTejibHo H arpe B aioT 
no TeMnepaTypw 580 - 730 °C, npn otom nojiynaioT CMecb Kap6HflOB W 2 C h 
30 W 3 C. 
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22. Cnoco6 no n. 15, oTJinnaioiuHHCH TeM, mto npouecc venyr npn cooTHomerom 
yrjiepoflcoaepacamero ra3a k Boflopoay 0,60-0,65, reiccacpTOpHJia BOJib<ppaMa k 
Bo^opoay 0,045 - 0,060, yrjiepoflcoaepacaiUHH ra3 npe^BapHTejibHO HarpeBaiOT 
no TeMnepaTypw 570 - 700 °C, npn stom noJiynaiOT CMecb Kap6HflOB W 2 C h 

5 W l2 C. 

23. Cnoco6 no n. 15, OTJiHMaiomHHCH TeM, mto npouecc BeayT npH cooTHOiueHHH 
yrjiepoacoaepacamero rasa k Boaopo^y 0,45-0,60, reiccacpTopHAa BOJibcppaMa k 
Bcaopoay 0,045 - 0,050, yrjiepoflcoflepacaiUHH ra3 npeflBapirreJibHo HarpeBaiOT 

10 no TeMnepaTypw 550 - 680 °C, npn 3tom nojiynaiOT CMecb Kap6HflOB W 3 C h 
W 12 C. 

24. Cnoco6 no n. 15, OTJiHMaiomHHCH TeM, mto npouecc BeayT npn coothouichhh 
yrjiepoflco^epacaiuero rasa k Boaopoay 0,65-0,70, reKcacpTopnaa BojibtppaMa k 

15 Boaopoay 0,045 - 0,060, yrviepoflcoaepacaiUHH ras npejBapHTCibHo HarpeBaiOT 
ao TeMnepaTypw 570 - 710 °C, npn stom nojryMaioT CMecb Kap6naoB W 2 C. , W 3 C 

25. Cnoco6 no n. 15, oTJiHMaroiuHiica TeM, mto npouecc BexryT npn cooTHOineHHH 
20 yr.TepoacoflepJKauiero ra3a k BOAOpoay 0,70-0,90, reKca<pTopHjia Bo;n><ppaMa k 

Boaopo/ry 0,08 - 0.09, yrJiepoacoflepjKaiuHH ra3 npeflBapHTejibHO HarpeBaiOT no 
TeMnepaTypw 600 - 720 °C, npn stom nojryMaioT CMecb Kap6naa WC h 
BOJibcppaMa. 

25 26. Cnoco6 no n. 15, oTJiHMaioiUHHO! TeM, mto npouecc Be;ryT npn cooTHOuieHHH 
yrjiepoacoaepacauiero ra3a k BOflopoay 0,70-0,90, reKcatpTopuaa BOJibcppaMa k 
Boaopo/ry 0,08 - 0,09, yrJiepoflco.aep5KaiuHH ra3 npcaBapHTejibHO HarpeBaiOT no 
TeMnepaTypw 600 - 720 °C, npn stom nojryMaioT CMecb Kap6naa W 2 C h 
BOJibcppaMa. 

30 27. Cnoco6 no n. 15, oTJinnaioiuHHCH tcm, mto npouecc Bezryr npu cooTHOiueHHH 
yrjiepoacoziepacaiuero ra3a k BOflopoay 0,60-0,65, reiccatpTopHfla BOJibcppaMa k 
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BOAopo^y 0,055 - 0,070, yrjiepoAcoaepacainHH ra3 npe^BapHTejibHo HarpeBaiOT 
AO TeMnepaTypbi 560 - 700 °C, npn stom nojiynaiOT cMecb Kap6*ma W 3 C h 
BOJib4>paMa. 

5 28. Cnoco6 no n. 15, oTJiHHaromHHCH TeM, hto npouecc BeziyT npn cooTHonierom 
yrjiepo^coziep^camero rasa k BOflopoay 0,20-0,35, reKcacJyropusa BOJib4>paMa k 
Boziopoiiy 0,045 - 0,070, yrjiepoacoaepacaiUHH ra3 npenBapHTcabHo HarpeBarcrr 
jio TeMnepaTypbi 500 - 680 °C, npn stom nojiynaiOT cwtecb Kap6*iaa W l2 C h 
BOJib<J>paMa. 

10 

29. Cnoco6 no n. 15, oTJiHHaioiiiHHCH TeM, mto npouecc Beayr npH coothouichuh 
yrjiepoAcoAep^camero ra3a k Boaopoay 0,35-0,60, reKca4>TOpHAa BOJib(J>paMa k 
BOiiopozxy 0,05 - 0,07, yrjiepoacoaepHcaiu™ ra3 npeOTapirrejibHO narpeBaioT no 
TeMnepaTypbi 500 - 680 °C, npn otom nojiynaiOT CMecb Kap6imoB W 3 C, W l2 C n 

15 BOJib4>paMa. 

30. Cnoco6 no n. 15, oT:i*raaioiUHiic* TeM, hto npouecc BeAyT npn cooTHomemiH 
yrjiepcacoziepHcamero ra3a k Bcaopoay 1,50-1,70, reKcacJyropitaa BOJib^paMa k 
BOflopo^y 0,10-0,12, yrjiepoAco^epHcaniHH ra3 npe^BapHTejibHo HarpeBarcrr no 

20 TeMnepaTypbi 750 - 850 °C, npH stom nojiynaioT cMecb Kap6iiaa WC n yrjiepoaa. 

31. Cnoco6 HaHeceHHH Ha noAJioxKH, npeHMymecTBeHHO Ha KOHCTpVKUHOHHbie 
MaTepnajibi h H3flejinfl H3 hmx, noKpbiTRH , BKJiioHaiomero b ce6* BHyTpeHHHH 
cjioh BOJib4>paMa h BHeuiHHH cjioh, co/xep>KamHH cy6Kap6wii BOJibc|)paMa W l2 C, 

25 oTJHfHaiomHHCfl TeM, mto oh BKjnonaeT b ce6a cjieayiomHe crazum: 

a) noMeineHHe no£jio5KKH b peaKTop XHMHMecKoro ra3o4>a3Horo ocaayieHHH, 
6) BaKyyMHpOBaHne peaKTopa , 

b) HarpeB yica3aHHOH nozuio^cKH, 

30 r) no^any b peaKTop reKcacJyropima BOJib<|>paMa h Bcaopoaa, 



3AMEHHK)mHH JfflCT (IIPABHJIO 26) 



WO 00/47796 




PCT/RU99/00037 



jx) Bbi^ep^CHBaHHe noflJioacKH b yica3aHHOH ra30B0H cpejxe b TeneHHe BpeMeHH, 
Heo6xo/iHMoro jum o6pa30BaHHH Ha no^Jioacice cjioh BOJib(|)paMa, 
e) no/iany b peaKTop .aonoJiHHTeJibHO k VKa3aHHbiM reKca<|>TopHiiy BOJib<|)paMa 
h Boaopo/iy yrjiepo/ico/iepacamero ra3a, npnneM yrJiepozico^epHcamHH ra3 
5 npeziBapHTeJibHo TepMHHecKH aKTHBHpyiOT, 

m.) Bbi^ep^cHBaHHe nofljio>KKH b ra30Boii cpe/ie, o6pa30BaHHoii Ha cTa^HH e) b 
TeneHHe BpeMeHH, Heo6xoziHMoro jxjw o6pa30BaHiu3 Ha no£Jio>KKe BHeuiHero cjioh, 
co^ep^camero Kap6H£M BOjrb(J>paMa hjih hx cMecH Me^cay co6oh, c BOJib4)paMOM 
hjih cBo6o ( aHMM yiviepoAOM. 

10 

32. Cnoco6 no n. 31, oTJiHnaiomHHCfl TeM, hto npouecc BenyT npH aaBJieHHH b 
peaKTope 2-150 kIIA, TeMnepaType nozuioacKH 400-900 °C, cooTHOiueHHH 
yrjiepoacoiiepacamero ra3a k BOjiopojiy 0,2-1,7, coothoihchhh reKcacJyropima 
BOJib4>paMa k Bojxopojxy 0,02-0,12. 

15 - - 



33. Cnoco6 no n. 31, oTJinnaioiUHHCfl TeM, hto nepe/i HaHeceHHeM noKpbrniH Ha 




3Kejie3o, yiviepo,aHCTbie crajiH, HepxcaBeiomHe crann, nyryHbi, THTaHOBbie 
cnJiaBbi, THTaHoco,aep5Kamne TBepzibie cnJiaBbi, Ha hhx HaHOorr noKpbiTHe H3 



20 MaTepHaJIOB, XHMHHeCKH CTOHKHX BO (J)TOpHCTOM BO/XOpO£e, B HaCTHOCTH, HHKeJIH, 

Ko6ajibTa, Mean, cepe6pa, 3ojioTa, nJiaTHHbi, npimHH, TaHTajia, MOJin6,aeHa, hx 
cnjiasoB, coe^HHeHHii h cMecefi nyTeM ajieKTpoxHMHHecKoro hjih XHMHHecKoro 
ocaacaeHHH H3 bo^hwx pacTBopoB, 3JieKTpojiH3a pacnjiaBOB, <J)H3HHecKoro h 
XHMHHecKoro ra3ocJ)a3Horo oca^cneHHH. 

25 

34. Cnoco6 no n. 32, OTJinnaioinHHc* TeM, hto npouecc Be,oyT npH cooTHOiueHHH 
yrjiepo^coAepHcaiuero ra3a k Boaopo/iy 1,00-1,50, reKcac|)TopHAa Bojn><J>paMa k 
BOAopo/iy 0,08-0,10, yrjiepoacoAepacamHH ra3 npeflBapHTejibHo HarpeBaioT jxo 
TeMnepaTypbi 750-850 °C , npn stom nojiynaioT BHeuiHHH cjioh, co/iepacamHH 
30 MHOKap6im BOJibc|>paMa WC. 
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35. Cnoco6 no n. 32, oTJiHHaiowHHCfl TeM, hto npouecc Beayr npn cooTHonieHHH 
yrjiepoacoaepacamero rasa k BOflopoay 0,75-0,90, reiccacpTopHfla BOJib(ppaMa k 
BOflopoay 0,06-0,08, yrjiepoflcoaepacaiuHH ra3 npeaBapHTejibHO HarpeBaioT ao 
TeMnepaTypw 600-750°C , npH stom nojiynaioT bhciuhhh cjioh, coaepacauiHii 

5 nojiyicap6im BOJibtppaMa W 2 C. 

36. Cnoco6 no n. 32, oTJiHMaiomHHca TeM, hto npouecc BeayT npH cooTHouieHHH 
yr.iepoaco/iepacamero rasa k BOflopoay 0,60-0,65, reKcacpTopnaa sojnxppaMa k 
BOflopoay 0,050-0,055, yrjiepoacoflepscaiUHH raa npeaBapHTejibHO HarpeBaioT ao 

10 TeMnepaTypw 560-720°C, npH stom nojiynaioT BHeuiHHH cjioh, coflepacaiuHii 
cy6Kap6na BOJib<ppaMa W 3 C. 

37. Cnoco6 no n. 32, OTJinnaioiUHHCH TeM, hto npouecc BeayT npn cooTHouieHHH 
yrjiepoflcoflepacamero rasa k Boaopoay 0,35-0,40, reiccacpTopuaa BOJibcppaMa k 

15 Boaopoay 0,040-0,045, yrjiepoAco.aepjKamHH raa npezreapHTCTbHo HarpeBaioT ao 
TeMnepaTypw 500-700°C, npn 3tom nojiynaioT BHeuiHHH cjioh, coflepacaiuHH 
cy6Kap6na BOJib<ppaMa W, 2 C. 

38. Cnoco6 no n. 32, oTJiHHaioiUHHCfl TeM, hto npouecc Beayr npn cooTHOuieHHH 
20 yrjiepoflcoaepacaiuero rasa k BOflopoay 0,90-1 ,00, reKcatpTopnaa BOJib<ppaMa k 

Boaopoay 0,07-0,09, yr-nepcacoflepacaiuHH ra3 npcaBapHTeJibHo HarpeBaioT ao 
TeMnepaTypw 670-790°C, npn 3tom nojiynaiOT BHeuiHHH cjioii, co/iepjKaurHH 
CMecb Kap6n^oB WC c W 2 C. 



25 ' 39. Cnoco6 no n. 32, oTJiHHaiouiHHCJi TeM, hto npouecc BeayT npn cooTHonieHHH 
yrjiepoflco/iepHcaiuero ra3a k Boflopoay 0,70-0,75, reKcacpTopaaa BOJib<ppaMa k 
Boxtopoay 0,055-0,060, yrjiepoacoaepxcaiuHH ra3 npeaBapirrejibHO HarpeBaioT ao 
TeMnepaTypw 580-730°C, npn stom nojiynaiOT bhcuihhh cjioh, coflep>KaiuHH 
CMecb Kap6naoB W 2 C c W 3 C. 
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40. Cnoco6 no n. 32, oTJiHHaiomHHca TeM, hto npouecc BeayT npH coothouichhh 
yrjiepoacoixepacamero ra3a k BOiiopoziy 0,65-0,70, reKcac^TOpaaa BOJib<j)paMa k 
BOflopoay 0,045-0,060, yrjiepoacoflep^KaiiutH ra3 npeABapHTejibHo HarpeBaiOT no 
TeMnepaTypbi 570-7 10°C, npH stom noJiynaiOT BHeniHHH cjioh, coaepHcaiiiHH 

5 CMecb Kap6HHOB W 2 C, W 3 C h W 12 C. 

41. Cnoco6 no n. 32, OTJinnaioiUHHCH TeM, hto npouecc BeayT npn cooTHomeHHH 
ymepoacoAepacamero ra3a k BOAopoay 0,60-0,65, reKcac^Toppiaa BOJibcj>paMa k 
BOAopoay 0,045-0,060, yr.nepoAcoAepacaiUHH ras npeABapHTejibHo HarpeBaiOT no 

10 TeMnepaTypbi 570-700°C, npw stom nojiynaiOT BHeuiHHH cjioh, coaepacamiui 
CMecb Kap6imoB W 2 C h W^C. 



42. Cnoco6 no n. 32, OTJiHHaiomHHCH TeM, hto npouecc BeayT npH cooTHOinemni 
yrjiepoflcoaepacamero ra3a k BO£opo/iy 0,40-0,60, reKcacJyropHna BOJib^paMa k 

15 BoziopoAy 0,045-0,050, yrjiepoacoAepacamira ra3 npeABapHTejibHo HarpeBaiOT ao 
TeMnepaTypbi 550-680°C, npn stom nojiynaiOT bhcuihuh cjioh, coAepacaiuiiH 

43. Cnoco6 no n. 32, oTJiHHaiomHHCJi TeM, hto npouecc BeAyT npn cooTHoinemm 
20 yrjiepoACOiiep^camero ra3a k BOAopoAy 0,70-0,90, reKcac^TOpPwa BOJib<f)paMa k 

BOziopoAy 0,08-0,09, yrjiepoACOAepacaiUHH ra3 npeABapHTejibHo HarpeBaiOT no 
TeMnepaTypbi 600-720°C, npH stom nojiynaiOT BHeuiHHH cjioh, coAepacamHH 
CMecb Kap6HAa W 2 C c BOJib4>paMOM. 

25 44. Cnoco6 no n. 32, 0TJiHHaK>iUHHCH TeM, hto npouecc BeAyT npn coothouichhh 
yrjiepoAcoAepacamero ra3a k BOAOpOAy 0,60-0,65, reKcac^Topnzia BOJib4>paMa k 
boaopoav 0,055-0,070, yrjiepoACOAepacaiimH ra3 npeABapHTejibHo HarpeBaiOT no 
TeMnepaTypbi 560-700°C, npn stom nojiynaiOT bhciiihiih cjioh, coAepacaiUHH 
CMecb Kap6naa W 3 C c BOJib4)paMOM. 

30 
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45. Cnoco6 no n. 32, oT.iiiHaiomHHCH TeM, mto npouecc BenyT npH cooTHouieHHH 
yr.iepozicoiiep;Kamero ra3a k Bo/iopo/iy 0,35-0,60, reKcacfcrropima BOJib4)paMa k 
Boziopoziy 0,050-0,070, yr;iepozicoaep>KaiuiiH ra3 npeziBapHTe.ibHO HarpeBaioT 30 
TeMnepaTvpM 500-690°C, npH 3tom no.wnaioT BHeiuHHii c.ioh, coziep;KamHH 

5 CMecb Kap6H/ioB W 3 C h W 12 C c BOjn>4)paMOM. 

46. Cnoco6 no n. 32, oTJinnaiomiiHCH TeM, mto npouecc Beayr npH cooTHomeHHH 
vr-iepo,acoiiep>Kauiero ra3a k Bo/iopoay 0,20-0,35, reKca4)Topiua Bo;n>4>paMa K 
Boziopoay 0,045-0,070, yr;iepozicoziep}KaiiiiiH ra3 npeABapirre.TbHo HarpeBaioT no 

10 TeMiiepaTypbi 500-680°C, npn 3tom ncaynaioT BHeuiHiin cjioh, co/xep^Kaiunii 
oiecb Kap6iua W 12 C c BOJib4>paMOM. 

47. Cnoco6 no n. 32, oTJinnaioiuHHCH TeM, **to npouecc BenyT npn cooTHouieHHH 
yrjieponcoaepjicamero ra3a k Boaopony 0,70-0,90, reKcacfrropiua BOjib<J)paMa k 

15 Boziopoay 0,08-0,09, yr.aepoacoaepjicaiiiHH ra3 npeziBapirrejibHO HarpeBaioT jxo 
TeMnepaTypbi 600-720°C, npn 3tom nonynaiOT BHemmrii ctoh, conep>KaiuHH 
CMecb Kapoima WC c BOjn>4>paMOM. 

48. Cnoco6 no -tio6omv H3 nyHKTOB 31-47, OTJiiinaioiiiiracfl TeM, hto noicpbiTHH 

20 HUHOCZT Ha TpeHHH. 

49. Cnocoo no ;no6oMy H3 nyHKTOB 31-47, oTJiiinaioimiHcn TeM, hto noKpbiTHH 
HaHOCHT na 4>opMyioiUHH HHCTpyMeHT ji-ra o6pa6oTKii MaTepna.*ioB .aaBJieHHeM. 

25 50 Cnoco6 no jiio6omv H3 nyHKTOB 31-47, OTJinnaioiiiiracH TeM, hto noKpbiTim 
HaHOCHT Ha V3.ibi MauniH h MexaHH3MOB, pa6oTaiouuix co c;KaTbiMH ra3aMH h 

^KI-UKOCTHMH HJTH HHblX nHeBMOninpaB.THHeCKHX CHCTeM. 

51. MaTeptuui, BKJiiOHaiomHH: 
30 - noxL/iOHCKy H3 KOHCTpyKiiHOHHoro MaTepnajia; 
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- HaHeceHHoe Ha yKa3aHHyio no/uiOKicy noKpwrae, npjfneM noicpbrrae BKJHonaeT 
B H y TpeHHHH CJIOH, BbinOJIHeHHblH H3 Bojn>4>paMa, H BHeniHHH cjioh, coaepxcamHH 
Kap6ua BOJib(J)paMa, jiernpoBaHHbiH 4>TopoM b KOJinnecTBe ot 0,0005 j\o 0,5 Bee. 
% h ,bo3mo:kho, c|)Topyr.aepoziHbiMH komiio3hiihhmm c coaepacaiuieM yrjiepoaa ao 
5 15 Bee % h c|)Topa 0,5 Bee. %. 

52. MaTepwaji no n. 51, y KOToporo Kap6aa BOJibc^paMa npencTaBJiaeT co6oh 
MOHOKap6aa WC. 

10 53. MaTepnaji no n. 51, y KOToporo Kap6H,a BOjib(J)paMa npeacraBJUieT co6oh 
nojiyicap6HA W 2 C. 

54. MaTepHaji no n. 51, y KOToporo Kap6*ta BOJib4>paMa npejicTaBjiaeT co6oh 
cy6Kap6na W 3 C. 

15 



55. MaTepHaji no n. 51, y KOToporo Kap6im Bojib(J)paMa npeacTaBjraeT co6oh 




56. MaTepnaji, bk jnonaiomHH : 

20 - no/ijio^CKy H3 KOHCTpyKUHOHHoro Marepnajia, 

- HaHeceHHoe Ha yica3aHHyio nofljioxocy noKpbirae, npnneM noicpbiTHe BKjnonaeT 
BHyTpeHHHH cjioh H3 BOJib(f>paMa h BHeuiHHH cjioh, coziepacamHH CMecb no 
MeHbiuen Mepe aByx Kap6tmoB BOJib4>paMa, jiernpoBaHHbix cJrropoM b KOJinnecTBe 
ot 0,0005 no 0,5 Bee. % h, bo3mo3KHo, cJrropyrJiepoaHbiMH komho3HIihhmh c 

25 coAepncaHHeM yiviepojia no 15 Bee. % h c|)Topa no 0,5 Bee %. 

57. MaTepiiaJi no n. 56, oTJiiraaioinHHCH TeM, hto BHemrarii cjioh coaepaarr CMecb 
Kap6H^OB BOJib4>paMa WC h W 12 C. 

30 58. MaTepnaji no n. 56, OTJimaioiuHHCH TeM, mto BHeuiHHH cjioh coaepacHT CMecb 
Kap6itaoB sojib4>paMa W 3 C h W 2 C. 
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59. MaTepnaji no n. 56, oTJiKHaiomniicH TeM, hto BHeuiHHH cjioh coaepacHT cMecb 
Kap6n«uoB BOJib4)paMa W 3 C h W t2 C. 

60. MaTepnan no n. 56, oTJiHnaiomHHCH TeM, hto BHeuiHHH cjioh coaepacHT oiecb 
5 Kap6imoB BOJib4>paMa W 2 C h W 12 C. 

61. MaTepHaji no n. 56, oTJiHHaiomHHCH TeM, hto BHeuiHHH cjioh coaepHCHT CMecb 
Kap6H^oB BOjn>4>P aMa W 2 C, W 3 C h W t2 C. 

10 62. MaTepHaji no nn. 52-61, oTJiHHaxouwHc* TeM, mto BHeuiHHH cjioh 
40n0jIHHTeJTbH0 coaepxcHT BOJibcf>paM. 

63. MaTepHaji no nn. 52-61, oTJinnaioiUHHCH TeM, hto BHeuiHHH cjioh 
AonojiHHTejibHo coAep^cHT yrjiepoa. 

15 

64. MaTepnaJi no nn. 52-63, OTJiHnaiomHHCH TeM, hto b hv TpeHHHH cjioh HMeeT 
tojiiuhhv 0,5-300 mkm npH cooTHouieHHH TOJimHHbi BHVTpeHHero h BHeuiHero 
cJioeB ot 1:1 zio 1:600. 

20 65. MaTepHaji no nn. 52-64, oTJiHHaiomHHCfl TeM, hto BHeuiHHH cjioh no/uio;KKH 
co^epJKHT cnjiaBbi c coaepacaHHeM HHKejm Bbiiue 25 3T. %, HanpHMep, HHBap, 

HHXpOM, MOH3JIb. 

66. MaTepnaji, noJiyneHHbiii cnoco6oM no Jiio6oMy H3 nn. 31-47. 

25 

67. MHorocjiofiHoe noKpbiTHe, BbinojmeHHoe H3 HepeayioiiiHxcH cjioeB 
BOJibc|)paMa h cjioeB, coziepacauinx Kap6n,a BOJib<t>paMa b cootbctctbhh c nn. 1 - 
6,. 
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68. MHorocJioiiHoe noicpbroie, BbinojmeHHoe H3 nepe/iyiomHXCH cjioeB 
BOJib4)paMa h cjioeB, coaepacaiuHH CMecb Kap6imoB BOjn>4>paMa b cootbctctbhh 
c n.7. 

5 69. MHorociiOHHoe noicpbrrae no nn. 67-68, oTJinnaioiHeecfl TeM, hto oxaejibHbie 
ero cjioh HMercrr TojimnHy ot 2 10 mkm npw cooTHouieHHH tojhuhhw 
HepeAyiomHXC^ onoeB ot 1:1 jxo 1:5. 

70. Cnoco6 HaHeceH*m Ha no/uioacKH, npeHMyuiecraeHHo Ha KOHCTpyKUHOHHbie 
10 MaTepHaJibi h H3,aejiiiH H3 hhx, MHorocjioHHoro noKpbiTHH b BHj^e Mepe^yiomnxcH 
cjioeB BOjn>4>paMa h c;ioeB, coAepacaumx Kap6n;x BOJib<f>paMa, hjih hx cMecH 
Mexc/iy co6oh, c BOJib<£>paMOM vum cBo6o4HbiM yr.iepoAOM, BKJiioMaioiiXHH b ce6a 
cjie^yiomwe cTa4HH: 

a) noMemeHHe no^JioacKH b peaKTop xHMHHecKoro ra3o4)a3Horo oca^c.aeHMH, 
15 6) BaKyyMHpoBaHne peaKTopa , 



b) HarpeB yica3aHH0H no^Jio^cKH, 




zi) Bbijiep>KHBaHHe nozuiOKKH b yKa3aHHoii ra30Boii cpeae b TeneHHe BpeMemi, 
Heo6xozinMoro jxjih o6pa30BaHita Ha no^JioHCKe cjioh BOJib4>paMa ? 



20 e) no/iany b peaKTop aonoJiHHTejibHo k yKa3aHHbiM reKca4>TopHay BOJib4>paMa 
h Bonopoity yrjiepozicoziep^Kamero ra3a, npHHCM yrjiepoiicoziepxcaiiiHii ra3 

npe^BUpHTeJIbHO TepMHMeCKH aKTHBHpy K5T , 

ac) Bbiixep^cHBaHHe no^jio^CKH b ra30Bofl cpe^e, o6pa30BaHHoii Ha cra/iHH e) b 
TeneHHe BpeMeHii, Heo6xo^HMoro jxjipl o6pa30BaHHH Ha noajioacice cjioh, 
25 coAep:Kamero Kap6Ha BOJib(J>paMa hjih CMecn Kap6*moB BOJib(J>paMa Me^czxy 
co6oh, c Bojib($>paMOM h yrJiepoaoM, npwMeM craztfiH t-^k) iiobtophiot 
MHoroKpaTHO zijih o6pa30BaHHH nepesyiomHXCH cjiocb BOJib<J>paMa h cjioeB, 
coziep>KamHx Kap6n^bi BOJib4>paMa. 

30 71. Cnoco6 no n. 70, oTJiHHaiomHMCJi TeM, mto npoiiecc Be^yT npH jiaBJieHHH b 
peaKTope 2-150 kIIA, TeMnepaType noAJioacKH 400-900 °C, coothouichhh 
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yrjiepoflctxaepacaiuero ra3a k Boaopoay 0,2-1,7, cooTHomeHHH reKcacfyropHaa 
BOJib4>paMa k Boaopoziy 0,02-0,12. 

72. Cnoco6 no n. 70, OTJiHnaiomHHCfl TeM, hto nepezi HaHeceHHeM noicpbiTHH Ha 
5 MaTepnaJibi hjih H3.ae.TOH H3 MaTepwa/iOB, Bbi6paHHi>ix H3 rpynnbi, BKjnonaioiHeH 

aceJie3o, yrjiepo/uicTbie cTajiH, HepacaBeiomHe erajiH, nyryHbi, THTaHOBbie 
cnjiaBbi, THTaHocoflepacauiHe TBepflbie cnJiaBbi, Ha hhx HaHOCHT noicpbinie H3 

MaTepHaJIOB, XHMHHeCKH CTOHKHX BO (|>TOpHCTOM BOAOpO/ie, B HaCTHOCTH, HHKeJIH, 

Ko6a^bTa, Me ah, cepe6pa, 30JiOTa, njiaraHbi, HpHjiHfl, Tamajia, MOJiH6aeHa, hx 
10 cnjiaBOB, coe^MHeHHii h cMecew nyTeM 3JieiapoxHMHHecKoro hjih XHMHMecKoro 
oca;K£eHHfl H3 Bo/mbix pacTBopoB, 3JieKTpojiH3a pacn.iaBOB, cj?H3HHecKoro H 
XHMHMecKoro ra3o<J)a3Horo ocaxcaeHHH. 

73. Cnoco6 no jno6oMy H3 nyHKTOB 70-72, oTJiHHaiomHHCH TeM, hto noKpbiTHe 
15 naHocHT Ha y3Jibi rpeHHH. 

74. Cnoco6 no jno6oMy H3 nn. 70-72, OTJiHHaiomHHcx TeM, hto noKpbiTHe 
HaHocHT Ha 4>opMVK>mHH HHCTpyMeHT jum o6pa6oTKH MeTaJIJIOB jaBJieHHeM. 

20 75. Cnoco6 no JiK>6oMy H3 nn. 70-72, OTJiHHaiomHHCH TeM, hto noKpbiTHe 

HaHOCHT Ha y3JIbI MaiUHH H MexaHH3MOB, pa6oTaiOmHX CO OKaTblMH ra3aMH H 
2KHAKOCTJIMH HJIH HHblX nHeBMOnmpaBJIHHeCKHX CHCTeM. 

76. KoHCTpVKUHOHHblH MaTepHaJI, BKJIIOHaiOlHHH nO^JIOHCKV H MHOTCJIOHHOe 

25 noKpbiTHe, BbinojiHeHHoe H3 nepejiyioiiiHXCH cjioeB BOiib(J>paMa h cjioeB, 
coiiep^KamHX Kap6H,a BOJib<|>paMa, jierHpoBaHHbiii 4>TopoM b KOjiHHecTBe ot 
0,0005 no 0,5 Bee. % h, bo3mohcho, (Jyropyrjiepo/iHbiMH komtio3huhhmh c 
coziepacaHHeM yrjiepoaa 30 15 Bee. % h 4>TOpa no 0,5 Bee. %. 

30 77. MaTepnaji no n. 76, y KOToporo Kap6n^ BOjn>4)paMa npe^cTaBjmeT co6oh 
MOHOKap6n ( a BOJibc|>paMa WC. 
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78. MaTepnaji no n. 76, y KOToporo Kap6ita BOJibcJjpaMa npejxcTaBJiaeT co6oii 
noJiyKap6H£ BOJibcjppaMa W 2 C. 

79. MaTepnaji no n. 76, y KOToporo Kap6*m BOJib<f)paMa npe/icTaBJmeT co6on 
5 cy6Kap6im BOJib<J>paMa W 3 C. 

80. MaTepnaji no n. 76, y KOToporo Kap6*m BOJib4>paMa npeacTaBJiaeT co6oh 
ey6Kap6na BOJib4>paMa W 12 C. 

10 81. KoHCTpyKUMOHHblii MaTepHajI, BKJIK>HaiOIHHH nO^JI05KKV H MHOrOCJIOMHOe 

noKpbiTHe, BbinojiHeHHoe H3 HepejjyioinHxcfl cjioeB Bojn>4>paMa h cJioeB, 
co,aep^camHx CMecb no MeHbnieii Mepe ziByx Kap6nxioB BOJib<j>paMa, 

JierHpOBaHHblX cf)TOpOM B KOJIHMeCTBe OT 0,0005 £0 0,5 Bee. % H, B03M03KHO, 

4>TopyrjiepoziHbiMH KOMno3HUMMH c coziepacaHHeM yrjiepoaa jio 15 sec. % h 
15 cfrropa jio 0,5 sec %. 



Kap6nzioB BOJib<J)paMa WC n W 2 C. 

20 83. MaTepnaji no no n.81, y KOToporo Kap6n;iHbie cjioh eoaepacaT CMecb 
Kap6n^oB BojibcJ)paMa W 2 C h W 3 C. 

84. MaTepnaji no no n.81, y KOToporo Kap6H/XHbie cjioh co^epacaT CMecb 
Kap6niioB Bo.ib^paMa W 3 C n W 12 C. 

25 

85. MaTepnaji no no n.81, y KOToporo Kap6njiHbie cjioh coxiepmaT CMecb 
Kap6nnoB BOJib4>paMa W 2 C h W 12 C. 

86. MaTepnaji no no n.81, y KOToporo Kap6n/iHbie cjioh co/iepncaT CMecb 
30 Kap6nziOB BOJib4>paMa W 2 C, W 3 C h W 12 C. 
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87. MaTepHiui no Jiio6oMy H3 nyHKTOB 76-86, oT.iHHaiomHHCH TeM, hto 
Kap6nziHbie cjioh iionojiHHTeJibHo coaepacaT BOJib<J>paM. 

88. MaTepnaji no jho6omv h3 nyHKTOB 76-86, OT.iHHaiomHHc* TeM, hto 
5 Kap6n£Hi>ie cjioh aonojiHHTe.ibHo coziepacaT yrjiepo^. 

89. MaTepwaJi no Jiio6oMy H3 nyHKTOB 76-88, oTJiHHaiomHHCH TeM, hto 
oraejiMbie ero cnou HMeioT TOJimHHy ot 2 10 mkm npw cooTHomeHHH 
TOJimHHbi HepesyiomHXCH cioes ot 1:1 jxo 1:5. 

10 

90. KoHCTpyKUHOHHbiii MaTepwa-i, nojiyneHHbiH cnoco6oM no ;no6oMy H3 nyHKTOB 
70-72. 
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US 4874642 A (AIR PRODUCTS AND CHEMICALS, INC.) Oct. 17, 1989, pecJiepaT 


1-90 


A 


JP 61157681 A (OYO KAGAKU KENKYUSHO KK et al) 17.07.1986, pecJjepaT, 
MnpoBOH naTeHTHMH yKa3aTejibfoH-jiaHH], JIohjjoh, BeJTHKo6pHTaHna: Dervent 
Publication, Ltd. [HanneHO 1999-21-09], HaiUzeno b: Questel-Orbit, IlapHX, 
<PpaHUHH, DW8635, HOMep flocryna Ne 86-228507 


1-51 


A 


JP 61084375 A (OYO KAGAKU KENKYUSHO ZH et al) 28.04.1996, pecJ)epaT, 
Mhpoboh naTeHTHbifi yKa3aTenb[oH-JiaHH], JIohuoh, BenHKo6pHTaHH«: Dervent 
Publication, Ltd. [HafifleHO 1999-21-09], HafifleHO b: Questel-Orbit, riapHHC, 
OpaHUHA, DW8623, HOMep aocTyna N° 86-148318 


8-66 



PjTfrocjieiiyioiuHe jOKyMciiTbi yKa3aHM b npoflpjiaceHHH rpacpM C. | j naHHbie o naTeHTax-aHanorax VKasaHti b npmioxeHHH 



* Oco6bie KaTcropmi ccunoHHbix HOKyMeHTOB: 
A no KyMC ht t onpeaejigfouiHH o6iuhm ypoBeHb tcxhhkh 
E 6onee paHHHH noKyMefrr, ho ony&nHKoaaHHUH Ha nary 
MexayHapoAHOH nonanH hjih nocne Hee 

O AOKyMeHT, OTHOCflUlHHCa K yCTHOMy paCKpUTHH), 3KCII0HH- 
pOBaHHK) H TJl. 

P AOKyMetiT, ony6nHKOBaHHbiii no aa™ MeamyHapoaHOH no- 
aaMH, ho nocne ratu HcnpauiiieaeMoro npitopmeTa 



T 6ojiee noanmiH noxyMeHT, onyojiHKOBaHHbiH noanc jura 

npnopHTCTa h npHBenenHbTH juia noHKMatuui H33o6peTeHim 
X jioKyMe ht, iiMerouiHH Han6onee 6iiH3KOe othouichhc k npcflMexy 

noHCKa, nopoMauiHH HOBiraHy 11 H3o6peTaTejibCKHH ypOBeHb 
Y AOKyMeHT, noponaiUHH H3o6peTaTenbCKHH yposeHb b cone- 

T3HHH C OAHHM HJIH HCCKOJIbKHMH JlOKyMC HTBMH TOH %e 

KaTeropHH 

& AOKyMeHT, RBJiJiioiUHHca naTeHTOM-aHanoroM 



UaTa jieHCTBHTejibHoro 3aBepmeHH£ MexcrjyHapoxjHoro 
noHCKa 23 ceHT*6pa 1999 (23.09.99) 


UaTa ompaBKH Hacroamero OTHeTa o MeamyHapouHOM nonace: 
07 OKTsGpa 1999 (07.10.99) 


HatiMeHOBaHHe h aapec McamyHapo/moro noHCKOBoro opraHa: 
OeAepaxibHbiH HiiCTHTyr npOMbiuuieHHOH 

C06CTBeH HOCTH 

Poccna, 121858, MocKBa, EepexKOBCfcaa Ha6., 30-1 
OaKc: 243-3337, TeneTaHn: 1 14818 JTOflAHA 


YnojiHOMOMeHHoe jihuo: 

H. FtoHMeHOBa 
TejiecfcoH N« (095)240-25-91 



OopMa PCT/ISA/210 (btopom /iHcr)(Hiojib 1998) 



OTHET O M 



APOAHOM nOMCKE 



W 



PCT/RU 99/00037 



C. (npoflojixeHHe), flOKYMEHTbl, CHHTAIQIHHEOI PEJTEBAHTHbIMM 



KaTeropHii 



CcbuiKH Ha jiQKyM eHTbi c yica3aHHeM, rne 3to bo3moxhq, pe/ieBaHTHbix HacreH 



DE 3907693 A (CENTRAL GLASS CO LTD) 05.07.1990, pe^epar, 
Mhpoboh naTeHTHbiH yKa3aTeJib[oH-jiaHH], JIohhoh, BejiHKo6pHTaHna: Dervent 
Publication, Ltd. [HaitaeHO 1999-21-09], HaiweHO b: Questel-Orbit, IlapHJK, 
OpaHUHH, DW8939, HOMep nocryna N° 89-279312 

JP 55024803 A (MITSUBISHI METAL CORP) 22.09.1980, pe^epar, 
Mhpoboh naTeHTHbiH yica3aTejib[oH-jiaHH], JIohaoh, BeriHKo6pHTaHFw: Dervent 
Publication, Ltd. [HanueHo 1999-21-09], HanaeHO b: Questel-Orbit, IlapHx, 
OpaHuiw, DW8014, HOMep flocryna Ns 80-244226 

RU 2106429 CI (PbDKEHKOB B5IHECJIAB AJ1EKCEEBMH h A p.) 10.03.98 
pet})epaT 



Othqchtca k nyHKTy Ng 



1-55 




8-90 



8-55 



0>opMa PCT/ISA/210 (npoflonxeHHe BToporo JiHCTa)(HKwib 1998) 



